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Sm^RY 



The purpose of this study was to measure and compare the 

variables related to driving safely and to designate factors 
which would be used to predict the success of educable mentally 
retarded students, in contrast to students with normal intelligence 

when operating motor vehicles. 

A quota sample was used in conducting the study to select 
approximately seven-hundred and ninety-two high school students 

throughout Pennsylvania, 

Three-hundred and forty-nine educable mentally retarded 
and four-hundred and forty-throe intellectually normal students 
were tested and included in the sample. The students were in 
the sixteen to twenty chronological age range. The test results 
were analyzed based on the objectives of the study which included 
the following factors; visual acuity, visual organization, 
field of vision, depth perception, eye-hand coordination, class in 
school, residence, father's occupation, reaction time, emotional 
maturity. 

The driving records of all students were checked at the 
Bureau of Traffic Safety in Harrisburg and their records compared 

to their performance on the tests administered by the research 
team. The results of the student's performance on the tests and 
their accident and violation records were then analyzed by computer, 

A brief summary of the findings relative to the variables 

considered in this study follows. 

Age . Accidents appeared to be distributed in equal 
proportion at all age levels, for the Etffi. group. Age iOr this 
group was not related with any of the accident violation variables. 

Age for the normal students was related to having accidents and 
violations. The older the normal students were, the more accidents 

and violations were reported. 

Height and Weight . The height of the EMR students did not 
make any difference in the number of accidents or violations reported. 
The weighed an average of seven pounds more than the Normals. 

For the Female group, the heavier the girls were the more accidents 
they reported. The height and weight of the Normal students were 
related to self and state reporting of violations. The taller and 
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heavier Normal subjects were, the more likely they were to report 
acc Uients and violations. 

Wearing of Glasses and Hendedness , More of the Normal (10%) 
students wore glasses than the EMRs, The wearing of glasses for the 
female EMRs was related to not having accidents or violations. The 
wearing of glasses was not related to any of the criterion variables 
for the normal students. Handedness of the student was not related 
to the criterion variables for either the Normal or EMR students. 

Class in School# Class in school was related to the criterion 

variables for the Normal and EMR students. The higher the class 
in school, the more likely the involvement in accidents and 

violations for both the normals and ENR students. 

Residence, There was a relationship between residence and 
accident and violation involvement for the EMR and Normal students. 

EMRs who lived in cities or suburbs had more accidents than those 
who lived in towns or the country. The majority of E^s in this 
study came from rural areas while the Normals were primarily from 
the cities and suburbs, Male Normals who lived in the cities had 
less accidents than those living in all other areas. 

Father’s Occupation , Father's occupation, as a measure of 
socio-economic status, was related to the accident criterion 

variables for the female EMRs and Normals, EMR Females who came 
from homes where the father had a more skilled occupation, had more 

accidents than those who came from homes where the father was 
unskilled. Normal girls who came from hornas where the father was 
skilled, reported significantly more violations. 

DRIVER EVALUATOR-TESTS SCORES 

Visual Acuity . Acuity scores were negatively related to 

the criterion variables for the EMRs and Normal students. The 
higher the acuity scores, the more likely the students were to 
be involved in accidents and violations. Female EMRs had poorer 

vision scores In the acuity tests than any other group of students 

in this study. 

Distance Judgement, Distance judgement scores were related 
to the criterion variables for the EMR students. The more accurate 
these students were in perceiving situations that were close to them, 
the less likely the chances of being involved in accidents or violations 
There was no significant relationship on distance judgement scores 
with the criterion variables for the Normal students. 
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Color Vision. There were no signiflcarit relationships of 

color vision scores with the accident violation criterion variables 
for the EMR and Normal students. 

Field of vision . Field of Vision scores were related to 
the criterion variables for the EMRs and Normal students. High 
Field of Vision scores were related to involvement in ac ients 
and violations. On this test, the female EMRs had lower scores 

than any other group. 

Wilson Test of Driver Selection . The Normals had significantly 
more correct, more complete and a greater percentage correct on 
the Wilson tests, indicating that the test revealed a difference 
due to the nature of the tasks, motor skill development , coordination 
of fine muscles, perceptual speed and the ability to judge spacial 
relationships. However, there were some surprising findings in 
this correlation matrix. All correlati-ns for the Normal students 
were in the expected direction. High .icores on the Wilson Tests, 
for the Normal students were in the e.ipected direction. High 
scores on the Wilson Tests for the Nc *mal students, were associated 
with not having accident or violations. In contrast, a number of 
the Wilson Test scores were correlated in a direction that normally 
would not be expected for the Ems, These tests included Visual 
Attention, Depth Visualization, Recognition of Complex Detail, 
the total number of tests passed and the Percent correct variables. 
Onlv Test 3 (Recognition of Simple Detail) and Test 5 (Eye-Hand 
Coordination) correlated in the expected direction with state- 
reported accidents. This Indicates that EMRs who had good recognition 
of detail and good eye-hand coordination were less likely to have 
accidents . 

The Sixteen Personality Factor Questionnaire . The factors 
on the Sixteen Personality Factor Questionnaire were not significantly 
related to any of the accident violation crlter'.on variables for 
either the EMRs or Normals. This test only revealed differences 
in personalities between EMRs and Normal students in this study. 

Pennsylvania Manual Test and Siebrecht Attitude Scale . There 

were no significant relationships with the exception of the Female 
EMR group, between either of these test scores and the criterion 
variables for the EMR and Normal groups. The Normal students did 

score significantly higher than the Eiffi students on both of these 
tests. 

Driver Education . A smaller percentage of EMRs than Normals 

had Driver Educatioti in this study. There were significant 
relationships between Driver Education and the criterion variables 
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for the EMRs. This indicates that those EMR students who had 
Driver Education were less likely to have accidents or violations. 
There was no relationship between Driver Education and the 
Q^j_^gyTon variables j for the niale Nomial, » However j there was 
a significant relationship for the female Normals. Surprisingly, 
female Normals with Driver Education were more likely to report 
accidents and violations. 

Miles Drive n Per Year and Driving Experience in Months. 

The EMRs in this study had been driving approximately one year 

longer than the normals. There were no significant relationships 
between miles driven a year and the criterion variables for the 

Ei-?Rs. Miles driven a year and driving experience in months was 
significantly related to the criterion variables for the normal 
students » 

Total Error Count for Braking. Steering, Signals and 

Speed, There were no significant differences in the mean scores 
for the EMs and Normals, on the checks on the driving simulator, 

speed, steering, signals and braking. 

Reaction Time -Braking and Steering . The EMRs reacted 
slower than the Normals to the majority of emersency situations 
involving braking and steering. The Normal Females had faster 

reaction tdjnes than any other group. The EMR Females had slower 
reaction times than any other group. 
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CHAPTER I 



A. INTRODUCTION 



This is the final report of the project 48-2062, (Grant No. 
0EG-)-9 482062-1326-(032) , which has been iducted under a two year 
grant from the United State Office of Educ -ion, Bureau of Education 
for the Handicapped. This grant was awarded to the Special Education 
Department, after extensive collaboration between the Chairman of 
the Special Education Department and the Director of Safety Education 
at Millersville State College, Millersville, Pennsylvania. It began 
officially on January 1, 1969, and terminated on December 31, ^^70. 
Data for the study was obtained from subjects within the geographic 
boundaries of the state of Pennsylvania. 

Prior to the grant period, three related studies were completed 
at Millersville under the direction of the Department of Special 

Education and Safety Education Program. 

Teacher Attitudes Toward Driver Education for Ed ucable 
MentaUy Retarded Ad olescents , Robert E. Maier, 1967. 

A Comparison of Accid ent Prevalence Between Educable^ 

Mentally Retarded and Intellectually Normal High School 

Students in Pennsylvania, Robert E. Maier, 1968. (A Masters 
Thesis) 

An Analysis of Pennsylvan ia Driver Education Programs for 
the Educable Mentally Retarded, Barry H. Newlll, 1968. (A 

Masters Thesis) 

The results of these three studies served as a stimulus for 
further investigation in this area. As a result, the proposal for 

Project 48-2062, The Measurement and Comparison of Variables Related 
to Driver and Highway Safety Between Educable Mentally Retarded and 
Normal High School Age Pupils in Pennsylvania, was initiated. 

In reviewing the literature that was available on the subject 

of Driver Education for Educable Mentally Retarded, it was discovered 
that much needed to be investigated in this area in terms of research. 



Most Educable Mentally Retarded students will drive sometime 
in their lifetime, and the majority of them are highly dependent 
upon a motor vehicle as a means of transportation. As a result of 
the occupational goals that Educable Mentally Retarded students 
pursue, an automobile becomes the means for attaining their 
livelihood. (From this point on, E.M.R. will be used as an abbreviation 
for Educable Mentally Retarded students.) 



B. THE NATURE OP THE PROBLEM 



One of the growing social problems facing American society 
is the mass slaughter of men, women and children on Its nation's 

highways. It is not only a tragic human loss, but a staggering 
economic loss. 

Whenever American society is confronted with a problem that 
affects large numbers of its citizens, educators are usually called 
upon to assist in finding satisfactory solutions to the problems. 

Since the accident problem is one of such magnitude, society is 

again requesting the assistance of educators in searching for a 

solution. 

Research has demonstrated that the major factor in the 
accident problem is human behavior, (Tillman and Hobbs, 1949, 

Klein, 1968; Carlson and Klein, 1970) Therefore, it is only 
logical to take steps ♦■bat will Improve human behavior. A method of 
doing this is to develop a means of measuring and determining 
physiological and psychological variables that will serve as 
predictors of a person's success as a driver. 

The purpose of this study was to measure and compare the 
variables related to driving safety and to designate factors which 
can predict the success of Educable Mentally Retarded (EMR) students 

in contrast to students with normal Intelligence when operating 
motor vehicles. 

In conducting the study, a sample of 792 high school students 
(349 EPR's and 443 normal) with valid Pennsylvania operator licenses 
were tested. The subjects tested were selected from fifty-seven ^ 
high schools at various geographic locations throughout Pennsylvania. 

The subjects tested were in the sixteen to twenty chronological age 
range • 

All subjects tested cOTipleted a battery of tests directly 
related to the objectives of the study, and which Included the following 
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specific factors: visual acuity, perceptual organization, field of 
vision, depth perception, eye-hand coordination, personality factors, 

reaction to stressful situations and attitudes toward driving, and 
knowledge of driving regulaticns. 

Thf. driving records of all students were checked at tha 
Pennsylvania Department of Revenue, Bureau of Motor Vehicles.; The 

accident and violation records were then compared to the student 
performance on the tests. The results were then analyzed to show 

the difference between the groups. 



C. OBJECTIVES OF INVESTIGATION 



The study was designed and undertaken with the following 

objectives in mind, 

1. To measure those variables which are related to 
safe driving in the following comparison groups. 

a) Approximately four-hundred Eclucable Mentally 
Retarded students compared with approximately 
four-hundred intellectually normal students. 

b) EMR’s and intellectually normal students 
who have been involved in accidents compared 
with EMR's and intellectually normal students 
who have not been involved in accidents. 

c) El!®'s and intellectually normal students 
who have had Driver Education compared with 
EMR's and intellectually normal students 
who have not had Driver Education. 

d) ttoles compared with females. 

(Reference design. Figure I, p. 4) ^ 

2. To develop an instrument that measures situational 
stress. This Instrument will measure a subject's 
perception and reaction time to Inmedlate eipergency 
driving situations presented on film. Also the 
appropriateness of a subject's response is recorded. 
(Reference Appendix F, Situational Stress Test) 

3. To formulate a battery of specific variables that 
will indicate a subject's potential success as a 
safe driver for the EMR's and for the Intellectually 
normal* 

Serve as a guide and aid to Pennsylvania and other 

states in the future licensing of drivers. 



3 



21 



4 . 



MALE 



MAL^ 



O 

ERIC 



FIGURE I 



RESEARCH DESIGN 
IMR (400) 



r 



I 

ACC. (200) 

I 



DR. ED. 



NO d; 



. ED. 



DR. 



[ 



fe: 



MALE 




1 



ACC. (200) 



NO DR^ ED, 



MALE 



FEMALE MALE 



FEMALE 



NORMAL (400) 



ACC. (200) 



DR. ED. 



I 

ON 



NOf 

ACC. (200) 



NO DR. ED. 



DR. ED. 



NO DR. ED. 




FEMALE 



The ideal subject design with projec 

sixteen groups. 



MACE female mace FEMALE 

popula felons in each of the 



4 




5. Serve as a guide to teacher training institutions 

in Pennsylvania and other states in the development 
o± teacher training programs for the EMR's. 

6. Assist Secondary Schools in the formulation of 
Driver Education Programs for the mentally retarded. 

7. To contribute to the field of educational research, 
scientifically derived facts related to driver 
performance and success. 

8. To provide for those interested in curriculum revision 
and Improvement, both at the college and secondary 
level, valid information concerning the variables related 
to driving. 

9. To assist those in Driver and Traffic Safety Education 

in their constant effort to reduce automobile accidents 
by providing for them detailed analyses on some of the 

pertinent variables related to driving. 



D. PROCEDURES 



Sample . The method of selecting subjects consisted of a state- 
wide quota sample, based upon the ratio of Educable Mentally Retarded 
students in the total state population and the population of such 
students in each of the eight geographic regions established by the 
Pennsylvania Governor's Advisory Committee for Comprehensive Mental 
Reta-dation Planning in 1965 . (Reference , Figure II, p. 6) Students 
who were within the intellectually normal range, as determined by 
class placement other than Special Education, were selected as the 
comparison group. 

To accomplish this sampling procedure, the Bureau of Special 
Education, Department of Education, Harrisburg, Pennsylvania was 
consulted. From the bureau's records of approval and reimbursement 
forms for Secondary EMR's programs, a list was compiled of all 
schools in Pennsylvania that offered an approved Secondary EMR Program. 
Correspondence was undertaken with those schools which offered EMR 
Programs at the Secondary level to enlist their support in the study. 
Participating schools were then selected to provide the sample for 
the study . (Chapter 2 provides details of the sampling procedure.) 

Design. The design consisted of four groups of intellectually 
normal and educable mentally retarded males and females ranging In 

chronological age from 16 to 20 years. The specific age range of 
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16 to 20 years was chosen because of the administrative feasibility 
in contacting both intellectually normal and Educable Mentally 
Retarded students in Pennsylvania Public Secondary Schools. All 

subjects tested in this age range were enrolled in public high 

schools . 



The groups were arranged and selected according to the 
following classifications. 

1. Educable mentally retardates without accident 

records. (N-238) 

2. Educable mentally retardates with accident 

records . (N-lll) 

3. Intellectually normal without accident 

records . (N-252) 

4. Intellectually normal with accident records. 

(N-191) 

Additional analysis was made of the distribution within 

these groups to compare: 

1. Males with females. 

2. Students with Driver Education training compared 
with students without Driver Education training. 

(Reference Design, Figure I, p. 5) 

E. MALYSIS OF THE DATA 



The analysis techniques used in this study are correlation 
techniques, including zero order correlations, multiple correlations 
and partial correlations. The tests listed, startlngon page 9, 

are used as "predictor" variables and accident/violat ion reports 
are used as criterion variables. 



study; 



Correlation techniques have a number of advantages for this 

1. With the large number of variables (more than 80 in 
all), and a number of different groups (Em s vs. 

Normals; Males vs. Females) correlation techniques 
are the most efficient for studying the relationships 
or predictor variables with criterion variables. 

2. Correlation techniques use all of the data. 

3. The relationship of all data to accidents and violations 

can be studied within a single design. .. . 

4. The conceptual design focuses on prediction of accident an 
violation behavior as well as differences in prediction 
for EMR’s vs. Normals. 
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Details of the research design and analysis techniques are 
presented in another chapter. In addition to the results of the 
correlational analysis, means standard deviations and other measures 

of central tendency and variability are reported. 



F. DATA GATHERING INSTRUMENTS USED 



Bender-Gestalt . The Bender-Gestalt Test consists of nine 

designs, each of which is presented to a subject for him to copy 
on a sheet of paper. This test was used in this study as a 

gQreetiing device for brain-injured sub jects. (Reference Appendix A) 

Driver Evaluator (American Automobile Association) • The 
driver evaluator consists of four vision tests. 

1, Visual Acuity . This consists of four Snellen 
Eye charts utilizing black letters on a flat 

white background. Distance is kept constant. 

Each chart has fourteen (14) letters accurately 

graduated in size to measure acuity from 20/100 
to 20/13. 

2, Distance Judgement , For this test, three tniniature 

automobiles are placed in various positions relative 
to one another. The subject is asked to identify 
the car which appears farthest away and which 
appears nearest. The subject Is required to make 
sixteen judgements from eight different patterns. 

3. Field of Vision . This test consists of a semi- ^ 
circular platform 20 inches in diameter hinged just 
below the eye-piece. In taking the test, the subject 
focuses on the center car at an apparent distance 

of 20 feet. Unseen by the subject, the examiner 
moves very slowly forward, a test target on either 
right or left side. To aid in giving consistent 
readings, the targets consist of 3/4 inch black and 
white segmented discs which rotate as they are 
moved forward. The subject indicates when the 
disc enters his field of vision, on a 180 degree 
radius. 

4. Color Vision. Inside the cabinet Is a small disc 

with eight~sectlons of colored glass molded from 
the same glass as is used in traffic signals. This 
insures that the red, amber and green colors will 

be the same, as the subject must identify in a 
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traffic signal. The color disc is rotated so the 
subject can see only one color at a time through 
a small hole in the front of the cabinet . (Reference 

Appendix B) 



Sixteen Personality Factor Questionnaire > Form The 

Sixteen "Personality Factor"(X6 P.F.) measures sixteen dimensions of 

personality as revealed by factor analysts, of 128 items, where the 
subject Indlcatas preference for one statement over another, (Reference 

Appendix C) 



Wilson Driver Selection Test . The Wilson Test consists of 
six sub-tests which are essentially non-verbal in nature. It is 
intended to measure ability to operate vehicles with minimal 

The six sub-tests are visual attention, depth visualization, 
recognition of simple detail, recognition of complex detail, 
eye-hand coordination and steadiness. (Reference Appendix D) 



Siebrecht Attitude Scale . The Slebrecht Attitude Scale 

is designed to measure attitude toward the safe operation of an 
automobile. This is done by measuring attitude toward the factors 

thought to be important in the safe driving of an automobile. 

In this test, the subject indicates his attitude toward forty 
statements related to driving by checking one of the five responses 

from "Strongly Agree" to "Strongly Disagree". (Reference Appendix E) 



Situational Stre ss Test . The Situational Stress Test 
utilizes the Link Driving Stmulator and Computer Console in 

conjunction with an eight minute filmed sequence from the Allstate 
Training film, "Hazardous Situations". 

Due to the size of the Driving Simulator and Computer Console, 
a method of transporting it to the various testing locations had to 

be considered. A Ford Minihome^Van was selected as a means of 
transportation for the Driving Simulator and consequently purchased 

for this purpose. The Minlhome Van was then modified by the 
investigators to allow for a permanent installation of the Driving 
Simulator and Computer Console. This modified van type truck was 

then utilized for the following purpose: 

1, A testing laboratory for the administration of 
the Situational Stress Test. 

2, A means of transportation for the investigators 
to the various testing locations. 

3, A method of transporting the Driver Evaluator and 
other testing equipment. 



*V 



o 

ERIC 



9 



In a testing situation, the truck was parked outside the 
school in an area adjacent to the room used for group testing. 

The subjects reported individually to the van for the ^t, which 
requires approximately fifteen minutes. 

For the Situational Stress Test, the subject operates the 
simulator and responds to emergency driving situations presented 
on film. The film was made to give the driver the same view of 
the road and traffic conditions as he would see if actually 
driving a car on stiburban streets. The appropriateness of his , 
response (braking, steering, signals and speed) to a gi^an 
situation is checked by the computer via a binary code on the 
film. A recorder then prints a permanent record of the subject's 
action in proper form. In addition to this printed record, the 
system also provides a total count of braking, steering, use 
of signals and speed errors, accumulated by the subject during 
the driving sequence. The Link System, was modified to include 
the measurament of complex reaction time in multi-seconds. This 
was accomplished by Incorporating transistorized digital counters 
into the computer console. (Reference Appendix F for detailed 
discussion of Situational Stress Test and pictures of the van.) 

Test on Pennsylvania Manual for Drivers . This test consists 

of twenty-five multiple choice type questions taken from information 
in the Pennsylvania Manual for Drivers. The items on the test are 
the same type questions asked students at the time of their driver s 
examination. The test was constructed at Millersville for the 
purpose of measuring a subject's knowledge of Pennsylvania Driving 
Regulations. (Reference Appendix G for Test on Pennsylvania Manual 
for Drivers.) 

Brace Test. The original proposal for this study called for 
a test that would give some measure of General Motor Educability. 

The test selected for this study was the Brace Test of General 
Motor Achievement. Extensive experimentation with the Brace Test 
and stunts in the Iowa Test of Motor Educability was undertaken 
by the Investigators with the assistance of college freshmen. Due 
to the extensive time factor (45 minutes) involved and physical 
facilities required to administer the stunts in the test, it was 
decided to select ten stunts (stunts 2, 7, 8, 11, 15, and 18 
from the Brace Tests and stunts ^i^24, 27, and 34 from the Iowa Test) 
and start pilot testing. In terms of efficiency in administering 
the tests, student cooperation in taking the test and the over-all 
results of the tests, these stunts appeared to be the ones most 
suitable. 
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After giving the ten stunts selected to students in various 
high schools, many problems were encountered. Due to the nature of 
the stunts and the style of female clothes, girls were reluctant 
to perform them in street attire. After further experimentatxon, 
it was realized that the only safe way to administer the test would 
be in a high school gymnasium on a padded area. The girls taking 
the test wished to be dressed in gym clothes, which presented 
another problem. Since it was difficult to find a roomat most 
high schools to adiuinister the written test, the Investigators 
were reluctant to ask school principals for tue use of a gym. 

After questioning school administrators and physical education ^ 
instructors, it was learned that most gymnasiums are in use during 
the entire school day. It was then decided to write to the 
U. S. Bureau of Research, explain the problems encountered in 
administering the Brace Test, and act on their recommendations. 

This action resulted in the deletion of the Brace Test of General 
Motor Achievement from the test battery. (Reference Appendix H 
for detailed explanation of each stunt from the Brace-Iowa Test 
used in pilot testing.) 



G. FUNDAlffiNTAL ASSUMPTIONS 

OF THE INVESTIGATORS 



Due to the magnitude of this study, the travel Involved to 
various testing locations, and the physical facilities available ^ 

for testing, certain basic assumptions concerning the administration 
of the test had to be made. 

The following assumptions were made by the investigators, 

1, The tests were administered fairly and equally tn 
all subjects, and all subjects were given sufficient 
time to complete the test battery without undue time 
pressure, 

2, All subjects tested had at least a third grade reading 

skill. _ , , 

3, The questions on the Pennsylvania Manual for Driver s 
Test were a representative sample of questions asked 
by driver examiners at Driver Examination Centers 

throughout Pennsylvania. 

All scoring of testing instruments and key- punching of 

data cards was done in an accurate fashion. 
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LIMITATIONS TO TIE STUDY 



Siebrecht Attitude Scale . Various people who reviewed the 
test battery believed that the reading level on the Siebrecht 
Scale may be beyond that which is comprehended by the retarded 
population. After administering the test to all EMR s in the 
sample, it was found that the majority of the subjects appeared 
to respond favorably to the test. On a few occasions, the test 
had to' be read to the subjects. The most frequent omission on 
this test was a question on the back of the test booklet asking 
the subject to rate himself as a driver. The question is in the 
form of a scale where one rates himself on a continuum going 
from very poor to SKpert driver. 

16 Personali ty Factor Questionnaire . There are various 

forms of’ the 16 P.F~. available for use. Experimentation was done 
with Form "A”, "B", "C" and "E". Due to the reading level required 
in Forms "A”, "B" and "C*', it was decided to use Form ”E", (For 
Adults of Limited Literacy). The only problem encountered was that 
this should not affect the results of the study unfavorably. Since 
only raw score descriptions were used, the importance of the 
standardization base is minimized, how tnis will effect the result 
is not known, since the normal sample took a test which was not 
standardized for students of normal literacy. 

School Plant . The nature of this study required the investigators 
to travel throughout Pennsylvania, testing students at various 
geographic locations. Therefore, the physical conditions within the 
schools visited varied from school to school. Every possible effort was 
made to keep the testing procedure standardized at all times, however, 
it was difficult to have any control over the type of classroom that 
a participating school was willing to set aside for an entire day for 
testing purposes. 

Job Training for EMRU . At many of the schools visited, the 
EMR's participated in job training programs. An attempt was made 
to release them from work for the day so they could be tested, Gn 
occasion, depending upon the length of the school day, adjustments 
had to be made in the testing program to allow the student to report 
for work in the afternoon. In such cases, the working student had 
to complete the entire battery of tests during the morning. 

Em's. When the original questionnaires were sent in March, 1969, 

asking schools for the number of EMR's that drive, the numbers indicated 
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some misleading information. In the summer of 1969, when the schools 
were contacted by telephone to arrange for testing, a sharp reduction 

in the number of Em's was found over what had been reported In 
earlier correspondence. 

In September, 1969, when final arrangements were made for 
testing, an even greater discrepancy in El®, enrollment was encountered. 
This can be attributed to the following factors* 

1. June graduation 

2. Dropping out of school to work 

3 . Pregnancy 

4. Re-classification of students within a districtj 
such as placement in other classes. 

Accident vs. Non-Accident Groups . After reviewing the accident 
records, it was learned that some of the subjects tested were Involved 
in accidents while operators of motorcycles, but not as operators of 
automobiles. Also, there is a time factor involved between the time 
a subject is arrested for a moving traffic violation and the time it 
appears as a charge against him on his official driving record in 
the Bureau of Traffic Safety in Harrisburg. This time factor varies 
from a month to a year, depending upon court proceedings and official 
conviction dates. Therefore, more of the subjects tested in this 
study may have been involved in accidents or arrested for moving 
traffic violations, but were not placed in accident cells for analysis 
purposes because at the time the investigators checked their driving 
record in Harrisburg, there were no convictions reported. 
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CHAPTER II 



review of the literature 

A. THE ACCIDENT PROBLEM 



One of the most pressing social problems confronting contemporary 
Americans is the mass slaughter of its citizens on the nation s highways . 

The magnitude of this senseless carnage is seldom fully realized by 
the average American citizen. ( Accident Facts ^ 1970 ) 

By observation, it seems apparent that the vast majority of 
the motoring public has an attitude of indifference toward automobile 
accidents. A rapidly changing society who is busy doing more things 
within an affluent framework has created enormous pressures and 
problems for itself. It seems logical to deduce hat this contributes 
to a general apathy toward automobile accidents and a general misuse 
of safety precautions by the motoring public. 

There appears to be a popular feeling among safety educators 
that the news media contributes to this apathy by giving limited 
coverage to why automobile accidents occur and the causative factors 
in highway fatalities. International conflicts, politics, student 
riots and similar topics of high interest level appear to receive 
prime space and coverage. The public appears to have a high interest 
in the dramatic and spectacular events of the world and little interest 
in individual automobile accidents. 

This lack of interest and apathy by the public toward automobile 
accidents appears to be due to the nature of accidents. Accidents are 
unpleasant topics and many people are not interested in reading or 
discussing details pertaining them. Al&u, since individual automoi e 
accidents effect only small segments of a population, society as a whole 
does not become alarmed. If the accident problem is viewed collectively, 
then the magnitude of the problem and the complacency of the public 
becomes apparent. 

According to statistics compiled by the Insurance Information 
Institute during 1970 , the economic cost of automobile accidents 
during 1969, in the United States was Sixteen Billion, Five -Hundred 
Eighty Two Million ^ 6 , 582 , 000 , 000 ), ( News , February 16, 1970). This 
loss to the nation was the result of 22 , 025,000 accidents which killed 
56,400 persons and injured 5 , 010 , 000 . This tragic toll of death and 
injury on the streets and highways represents an economic loss averaging 
Three-Hundred Twenty Eight ($328.00), for every family in the United ^ 
States (News, February 16 , 1970 ). Statistics compiled by the Traveler s 
Insurance Company during 1970 , ^reveal that in 1969 - 

1. Speeding was the chief cause of accidents. 

2. Drivers under 25 years of age were Involved in 

more than their share of' accidents. 
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3. 



Three out of four people killed or injured wee on 

dry roads in clear weather# 

4, Weekends and midnight accidents broke all records 

^ of previous years. 

The Traveler's Insurance Company report further breaks 
down the statistics into types of accidents in deaths. 



TYPES OF ACCIDENTS 



1969. 



Persons 

killed 



Cent 



Persons 

injured 



Per 

Cent 



COLLISION WITH: 

Motor Vehicle 22,500 

Pedes tr Ian 9,700 

Fixed Object 6,500 

Railroad train 1,200 

Bicycle 
Other Vehicle 
Miscellaneous 500 

Non-Golli^ion 15 ,30Q 

TOTAL 56,500 



39.8 

17.2 

11.5 

2.1 

1.4 

.9 
27.1 
100 . 0 " 



3.440.000 
268,000 

277.000 

5,000 

71,000 

33,000 

606.000 

4.700.000 



73.2 

5.7 

5.9 

.1 

1.5 

.7 

12,9 

100 . 0 ' 



1970 Book of Street, Highway and Interstate Accident 



( The Travelers 
Facts , p, 2) 

With these facts in mind, the necessity for engaging in the 
present study at Millersville becomes apparent. There is a real nee^ 
to explore this problem since the National Safety Council reports th 
accidents are the leading cause of deaths to teenagers. ( Accident Fact s, 
1970^ The Traveler's insurance Company claims that teenagers are 
involved in a disproportionate number of fatal accidents. (T^T^ave^^, 
1970 Book o f Street. Highway and Inte rstate Accident Fact^) This e si y 
explains the sudden surge for expansion and improvement of Driver 
Education programs between 1950 and 1970. Educators have realized 
that the average teenager is going to drive one way or another. 
Therefore, it is better to have him learn to drive in a safe manner 
BtiA tsscli hlni how to fivoi-d ficcidonts# 

In a speech "People Tend to Drive as They Live", given by 
Senator Abraham Ribicoff , it was emphasized that "attitudes toward ^ 
others developed in the formative years, greatly influence a person s 
conduct behind the steering wheel". Ribicoff (1967) In the process 
of a child's development, he should be taught good habits, manners, 
respect and consideration of the rights and property of others. If 
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these ideals are learned and practiced by children, as they grow 
older, they should be related to safe driving habits. 

When a driver habitually behaves in ar unsafe fashion in the 

street- and highways, this is a reflection of his behavior in other 
situations. '’Personality and associated behavior patterns do not 
change just because an individual sits behind a steering wheel. 

Other things being equal, good citlsens are usually good drivers 
and conversely good drivers usually happen to be good citizens . 



SUMMARY 



B . ACCIDENT PROBLEM 



The number of licensed drivers, registered vehicles and miles 

of highway are increasing each year. With these Increases, the injury 
and death rates due to automobile accidents have been increasing 
rroportlona tely . 

In most accidents, factors are present which relate to the ^ 

driver, the vehicle and road conditions. Often it is the interaction 
of these factors which causes the series of events which culminates 

in mishaps. 

The focus of this study will be the driver and the variables 
related to driver proficiency. 



C. DRIVER EDUCATION FOR EMR's 



Many educators are surprised when they hear any reference made 
to teaching mentally retarded students Driver Education. The Public 
becomes very apprehensive at the very thought of mentally ptarded 

persons driving automobiles. Kenel,(1969, p. 1) feels, that t is 
fear is generated as a result of two basic assumptions. 

1. Xf a student is labeled retarded in school, he 
is automatically handicapped as an operator of a 

motor vehicle. _ ,, 

2. The retarded are udt and will not be driving automobiles. 

Kenel feels that both of these assumptions are erroneous. 
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Many people are apprehensive about the capabilities of these 
students in relation to perfomiing the driving tasks. The following 
questions often arise when talking with teachers, administrators, 
parents, policemen and the general lay segment o^- the public. Can 
EMR's be taught to drive? Aren't there enough accidents without 
giving retarded students licenses? Is it safe for them to be on the 
highway? Aren't they endangering the lives of innocent people? Can 
they pass Driver Education Courses and the State Examinations? Who 
is to be responsible for teaching them? 

Despite the questions about the capabilities of EMU s and the 
arguments presented for and against their driving, one basic fact 
is present. Retarded students like normal students will drive. They 
have been driving for many years and will probably continue to do so. 

The only solution is to teach them to drive in the safest manner possibl 

A review of the research concerning EMR students' driving, 
reveals that very little had been done until the decade of the 1960's, 
Robert Gutshall (1963), coordinator of the Physically Handicapped 
program in Lansing, Michigan, asked a most appropriate question on 
the subject, and arrived at an equally appropriate and acceptable 
answer. "Why teach mentally retarded youngsters to drive? Why teach 
anyone to drive?" 

For the EMR, as for about every other American, the automobile 
is an integral part of everyday life. It Is used for convenience, 
pleasure, transportation and as a measure of one's status by his peer 
group. More important, when the EMR student graduates or leaves school, 
he is almost certain to work at some non-skilled or semi-skilled job. 
While driving may not necessarily be an integral part of a job, travel 
to and from the work situation Is a necessity. In this motorized age, 
anyone who can master the basic skills of driving and pass a state's 
driver's examination, will probably own or operate a motor vehicle. 

In 1968, the Springfield Instructional Material's Center for 
Handicapped Children sponsored a workshop at Illinois State University. 
The Workshop theme was "Should the EMH (Educable Mentally Handicapped) 
Student Be Taught To Drive"? The Workshop was under the direction of 
Dr. Francis Kanel, Chairman of the University's Traffic and Safety 
Education Department. 

Dr. Robert Gutshall, Director of Special Education for Muskegon 
County, Michigan and Kenard McPherson of the University staff, assisted 
Dr, Kenel in coordinating the workshop. A selected group of Secondary 

Teachers of the Educable Mentally Handicapped and Driver Education 



teachers participated in the workshop. 

Powell (1968), reporting on the results of the workshop reports 
that much has been said, but little done to actually help the mentally 

retarded student take his place behind the wheel confidently an. 
safely. Participants in the workshop stated that in traditional 

Driver Education courses, the rate of failure for retarded students 
is generally high. This can be attributed, in part, to inadequate 
preparation by the teacher. To- often, the teacher does not meet 
the individual needs of EMR stuuents in various learning situations. 
Often the EMR appears to need two or three times the amount of 
Instruction required by a normal student of the same age. 



The maiority of students have a desire and are usually highly 
motivated to learn to drive. Therefore, it is the teacher s challenge 
to select the proper materials and methods that will motivate and 
Insure learning safe driving procedures. Leaders at the Illinois 
workshop recommended, "that either a team approach could be used 
or a correlated learning experience provided for the students wi r a 
Special Education class prior to and concurrent with the Driver 
Education course'* . (Powell , 1968, p. 6) 



The Illinois State Workshop generated so m-’ch interest among ^ 
educators, that the Office of the Superintendent of Public Instruction 
for the State of Illinois decided to conduct thirteen follow-up wor si p 
at the county level. George Mathias, Director of Safety Education, 
Office of the Superintendent of Public Instruction (OSPI), speaking 
at one of the follow-up workshops stated, "We must strive to elimina.e 
some of the 'blind spots' which now exist for these youngsters. It is 
to their social and economic advantage and it is our legal 

responsibility In Driver Education. "(Powell , 1968, p. 6) 

In a study by Kahn ( 1955 , p. 19 ), in California , it was reported 
that, "The key to success in a program of Driver Education for the 

slow learner, is the development of a course of study which will 
help the student realize that each step he takes brings him closer 

to his goal of acquiring a driver's license". 

In analyzing behind the wheel training, Kahn noted that the 
manual dexterity of the retarded students was not noticeably different 
from the normal students. Some of the «tarded students he worte^ 
with we^e poor in maneuvering a car, but the number of e _ 
was no greater proportionately than the average. Kahn also found that 
the reaction time of the retarded students was similar to ^liat of the 
normal, but he advocated longer periods of practice in the vehic a 
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the EMR's, Kahn felt that the following factors should be taken into 
consideration when thinking of Driver Education for tbe E^t^. s (1-55, 
p. 17): 

1. Most young people, including the slow learner are 
going to drive a car no matter what their ability is. 

2. Because of this, the slow learning- students as well 

as others are strongly motivated to pass the motor 
vehicle test and would respond to a course of this 

nature. . _ , - 

3. It is felt that other areas of learning, such as 
citizenship, could be effectively correlated 
with the course. 

Gutshall, Harper and Burke (1958, p. 43), compared the 
driving records of EMR students with the driving records of students 

of normal intelligence and found; 



Intelligence and socioeconomic status did appear to 
be influencing factors in the total number of violacion 
points accumulated over a five year period.^ However, 
inspection and analysis of driving records Indicate: 
that subjects from high socioeconomic groups received 
more speeding violations than the low groups, and that 
low intelligence subjects had more points for violations, 
other than speeding, than the average and above average 
intelligence groups. The low intelligence group 
differed signtf icantly from an average group on the 
factors of combined accidents and violations. However, 
the low intelligence group did not differ significantly 
from the high intelligence group on these same factors. 



in a study of the relationship of Scholastic Achievement ^ 
T raffic Citations , Corbally and Knoll (1969), found that t e 
students in the lox^est grade-point group were not the greatest 
offenders and that the students in the highest grade-point S^o^ps we.e 
greater offenders than was hypothesized. The data showed a difference 
in the type of violations among the various groups. However, the 
authors pointed out that the number of violations per student and _ e 
number of violation points per student probably were not of great 
consequence. The results of this study give support to the hypothesi 
that there is little relationship between scholastic achievement 
traffic citations. 

Pappanihorn and Bowman (1959), were successful in initiating 
a program in Driver Education for EMR's at Plneland State Hospii 





19 



in Maine. EMR's were taught behind the wheel instruction for a period 
of eighteen hours and classroom theory for a period of eighty hours. 

The results indicated that the EMR's are capable of being taught how 
to operate an autoinoblle safely. For EMR’s in a Residential school, 

the driving skill was much more important to the rehabilitation of 
the male than the female residents. 

In a New York State Study, Williams and Little (1966) reported 
that speed control of an automobile by the retarded was poorer than 

that of normal students. T i: was also noted that, ”in instances of 
necessary coordinated hand and foot manipulations, it seemed difficult 

for the Special Class pupils to synchronize these movements". Also, 
the EMR student had trouble with hand over hand steering procedures. 

Williams and Little stated a necessity for close cooperation 
between the Special Class teacher and the Driver Education teacher 

In teaching the retarded students how to drive an automobile. The 
authors final conclusion was: 

Through the use of special teaching techniques and through 
the close cooperation of the two teachers, it is felt that 
it is possible for these pupils to learn to drive in a 
safe fashion. This would enable EMR s to become more 
independent in terms of mobility and job possibilities and 
advance one more step in becoming useful members of society. 

(1966, p. 31) 

Gutshall in reporting on his experience with teaching EMR 
students in Michigan, states that; 

Our experience with the Elffi. student has been good. Of 
359 students, only six have been Involved in collisions. 

Exposure rate is difficult to ascertain, but we do 
know of some former students that drive trucks for a 
living. (1961, p. 7) 

In a subsequent study, Gutshall (1963) reiterated his success 

in teaching the EMR students to drive. He reported that of the entire 
number of ET-tR students involved in his Driver Education Program, sixteen 
percent were unable to pass the driver’s examination given by the state 
even after repeated attempts. Of this sixteen percent, he recommended 
that some never be permitted to drive an automobile. This group 
comprised six percent of the total retarded population taught and were 
students having a diagnosis of brain injury. 
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D. 



SUMM/^RY 



DRIVER EDUCATION FOR 
EDUCABLE MENTALLY RETARDED 



It has been demonstrated that mo educable mentally retarded 
students are capable of learning to dri rith reasonable proficiency. 
This is especially true if adaptations have been made in their driving 
instruction. There is support from the literature which indicates 
that most Eld students are highly motivated toward driving and are 
goitig to drive regardless of the consequences • Whether the EMR 
student drives legally or illegally, safely or unsafely is going to 
depend upon the educational program provided for him. 



E. VARIABLES INVOLVED IN SAFE DRIVING 



There are a nianber of factors involved in safe driving which 

are determined largely by the characteristics of an individual. 
Malfetti (1960) classified these characteristics into several groups 

such as: 

1, Physical characteristics, such as age and sex, 

2, Physiological characteristics, such as perceptual 
abilities and response capacities, 

3. Intellectual characteristics. 

4. Personal characteristics, 

5, Social characteristics. 

6. Educational characteristics. 

The characteristics of an individual are directly related to 
how well one learns the skills and abilities that are necessary to 

safely perform the driving task. Ross (1960) describes the skills 
and abilities involved in safe driving as: 

1. Itotor skills necessary for the mechanical operation 
of an automobile. These skills would enable a driver 

to manipulate the various controls of a car in a 
precise and safe manner. 

2. Perceptual as selective visual skills, necessary to 
Interpret traffic situations In global fashion and 

make correct defensive decisions. 



3. The ability to make correct applications of laws, both 
physical and manmade regulations, such as using proper 
lanes , knowing the limitations of the vehicle and the 
roadvTay while traveling and possessing the ability to 
compensate for known limitations. 

4. The ability to make accurate judgements, such as 
estimate speed and distances, evaluate conditions and 
situations, and predict behavior patterns of other 
drivers, 

5. The ability to initiate properly timed and correct 

responses to various traffic situations t, 

Individuals may vary considerably in the degree to which they 
develop a specific skill or ability. But if an individual is made 
aware of his lack of skill in performing certain driving tasks as 

his lack of ability, or poor peripheral vision, then he can take 
steps to compensate for it. 

But what should be remembered is that driving is not limited 

to the manipulative skills. Equally important is the attitude and 
personality of the driver. Many investigations into the attitudes 
and personality of various types of drivers have been conducted, A 

few of these will be discussed on the following pages, 

Heimstra and Associates (1967) administered a Mood Adjective 
Check List to groups of drivers and then tested them in a simulated 

driving task. In the analysis of high and low mood-score groups for 
each factor, it was discovered that subjects scoring high on factors 
of aggression, anxiety, and fatigue performed poorer on various 
dj'lvlng tasks than subjects with a low score on these factors, 

Kole and Henderson (1966) developed A Cartoon Reaction Scale 
(with "funniness” response choices) to test the hypothesis that 
problem and non-problem drivers would respond differently. Out of 
an original pool of 150 cartoons, 34 cartoons had discriminatory 
ability. Their research supported previous research which stated 
that hostility, aggression and other personality traits may be used 
as predictors of problem drivers. 

Beamish and Malfettl (1962) in comparing scores of violators 

with non-violators found that the violator groups rated lower on 
emotional stability, conformity, objectivity and mood, and higher 
on psychopathic deviation, Impulsivity and ascendancy. Also, the 

violator groups rated their parents as less active politically. Fro 
their results, they arrived at the following conclusions^ 
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The accident groups do not give proper thought to the 
Implications of their behavior for themselves and others; 
they tend to be in disagreement or conflict with others 
including those closest to them arid perceive themselves 
as held down and imposed upon; they are rebellious and 
selfish; their hypersensitiveness lack of self-confidence 
and feeling of personal unworthiness may lead them to 
over compensate with erratic and ill considered action 
resulting in traffic violations; their parents are 
relatively inactive in the community, indicating in the 
children a lessened sense o^ civic responsibility » (1962, p* 12) 



Tillman (1949) studied groups of drivers involved in accidents 
and matched groups of accident free drivers. He found that the groups 
involved In accidents were more aggressive, intolerant of authority, 
tended to be non-conformists and were irresponsible. Subsequent 
research in this area by Conger (1959) and Benton (1961) supported 
the earlier findings of Tillman, Schuman reporting (1967) found 
similar results with the specific characteristics of impulsiveness and 
inexperience of young male drivers as being related to driving accidents 

Gallagher and Moore’s work (1969) supports that of Schuman. 

They report that exposure to risk, such as high mileage driven and 
that frequency of unsafe driving practices, such as drag racing oi 

excessive speed, were positively associated with accidents. 



Stratemeyer (1964, p. 17) in describing accident research 
states, "In clinical studies, accident repeaters are described as 
inclined to be impulsive and unsteady emotionally, egocentric, boastful 
and aggressive. They tend to be poorly adjusted socially, disrespectful 
toward or even resentful of authority and often seek excitement or 
adventure for its own sake." 



Many of the text books used in Driver Education courses focus 
much attention on the importance of reaction time, visual acuity , 
depth perception, peripheral vision, color recognition and muscular 
coordination. Many researchers in driver behavior have identified 

tlis psydio-phys ical or sensory variables as being associated with 
driver proficiency. Some of the variables associated with driver 
proficiency: 



1. Manual dexterity (Kahn, 1965; Williams and Little, 
1966) 

2, Perception in movement (Egan , 1967) 

3, Speed control (Egan, 1967; Dawson, 1967) 

4. Anticipation of ever' (Gutshall, 1963) 



Authors such as Goldstein (1963, p, 2) attach lit. - 
significance to the psycho-physical variablas as related to accident 
involvement. Goldstein states, "The psycho-physical variables such 

as visual acuity, depth perception, auditory acuity, reaction time, 
etc., appear to be slightly, if at all, related to accident involvement. 



P . SUMMARY 

VARIABLES INVOLVED IN SAFE DRIVING 



In reviewing the literature on accidents and driver behavior, 
it is found that there are many variables that influence driver 
performance. There are many different points of view as to which 

variables are the most valuable as predictors of driver success. 

Every individual possesses some ability in each of the variables, but- 

the extent of proficiency and/or deficiency for any individual 
varies considerably. 

It has been demonstrated that most educable mentally retarded 
students are capable of learning to drive with reasonable proficiency. 
This is particularly true if adaptations have been made in their 
driving instruction. However, the variables related to driving 
performance for educable mentally retarded students need to be 
compared to their accident and violation rates , prior to curriculum 
revision in this area. Also, a comparison of the records and test 
scores of EMR drivers and normal drivers should be studied to determine 
which variables might serve as predictors of driver success in both 
groups of drivers. The design and sample of the study is Intended to 
Investigate these comparisons. 



CHAPTER III 



SAMPLING PROCEDURES AND TEST ADMINISTRATION 
A. SOLICITING PARTICIPATION IN THE STUDY 



A sample was designed for the study which would represent the 

statew ide population of Educable Mentally Retarded (Em) students in 
Pennsylvania who are in the 16-20 age range in school, and who are 
licensed drivers. Students who fall within the intellectually 

"nornial" range, as determined by class placement other than Special 
Education, were selected from participating schools as a comparison 

group . 

The population list was obtained from a list of schools which 
had applrad for approval and reimbursement of secondary-level programs 
for EHR students, using records from the Pennsylvania Department of 
Education, Bureau of Special Education. There were 388 schools which 
had applied for reimbursement as of January 21, 1969, when the list 
was compiled. With the exception of Philadelphia Schools, (which 
were sampled separately) this list represented the complete listing 
of schools in Pennsylvania which offered approved programs for 
secondary EMR students during the 1968-1969 sci ool year. 



A letter of introduction was sent to 388 schools and 34 
schools in Philadelphia to solicit participation in the study. Include 

with the letter was a self-addressed, stamped postcard, which the ^ 
respondent was asked to complete and return to indicate interest in 
oartlcipating in the study . (Reference Appendix I) In addition to tne 
Lrrespondence with individual schools which offer programs for secondary 
EMR students, a letter of introduction, dated February 6 , 1969, and 
a description of the project was sent to all county and district 
superintendents, districv supervising principals and county directors 
of Special Education in Pennsylvania . (Reference Appendix J) 

This letter did not require a'response, but was intended to ^ 
enlist the support of administrators of the various county and distric 
administrative units in the state. Included in this mailing was a 

letter of support from Dr. William Ohrtman, Director, Bureau of Special 
Education, Pennsylvania Departipent of Education, 
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0£ the 442 cards sent with the initial letter, 258 (SI'") were 
returned, twelve of which indicated that the school was not interested 
in participating in the study. (It is assumed that the 184 cards which 
were not returned indicated either a lack of interest, or a breakdown 
in communication within the school when the letter was forwarded to 
the department or program chairman. No follow-up correspondence was 
undertaken with the schools which did not respond to the first mailing.) 

When a card requesting further information was returned, a 
second letter and postcard was sent. Specific details were provided 
In the second mailing as to the requirements of time and student 
involvement. The schools were asked to provide an estimate of the 

number of EMR students who would be licensed drivers by the 1969-1970 
school year on the return card . (Reference Appendix K) 

Of the 246 letters sent(between March and May, 1969), 132 cards 
(547o) were returned. Ten of these 132 returns stated that the school 
was not interested in participating in the study. It was from the 
122 favorable replies that the participating schools were selected. 



The original proposal for this study stated that a stratified 
random sample technique would be employed. However, due to the fact 

that only about 30%(122 schools) of the 406 schools which offered 
programs for secondary level EMR*s were able to participate in the 
study, a stratified quota sampling technique was employed. The quota 
sampling technique was used to assure statewide representativeness of 
the sample with regard to region and other relevant variables, ihe 
stratification was based upon the ratio of the statewide enrollment 
(K-12) of Educable Mentally Retarded students within each of the eight 
geographic regions of Pennsylvania established by the Governor's 
Advisory Conmilttee for Comprehensive Mental Retardation Planning in 
1965. The intellectually normal population was drawn in about equal 
numbers to the EMR sample from each region. Figure 2, page 6, presents 
the percentage of the total EMR population within each region, and 
shows the proposed total sample from each region. 

Table 1, page 28 shows the distribution of the 122 schools by 
region which indicated willingness to participate in the study. It 

should be noted that the percentage of schools in each region who were 
willing to participate in the study ranged from about 17% to 51%. The 

quota sampling technique provides for sample selection to achieve 
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greater representativeness in the state. 

Table 2 . page 29, illustrates the distribution of part^lpating 
and non-participating schools in each of 

table reflects both the tL 

students in grades 10-12. Table 3 , page 30, illustrates cne 
d^tribution^of the normal population of secondary school studen^ , 
grades 10-12, divided by participating and non-partlcipating schoo.s 
by region. Tables 4 and 5, pages 31 6.32, further illustrate the 
distribution of' the normal group with regard to school enroUment 
category and size (class) of the participating and non-participating 
school districts. (It should be noted that the 
comparison is not a representation of the n^ber of 

since a "district" may have several high schools in its jurisdic.i n.^ 

An example being the School District of Philadelphia, « first Class 
district population over 500,000, which has more than 20 high schools.) 

An examination of Tables l -5_, reveals that participating schools 
are more often found in Re-glons 1, IV, V and VIII 

be in larger districts i.e. (First Class or Secona Class, reference 
Table 4 ) and have larger enrollments ( Table 5) than non-participa _ ing 

schools • 

Using the quota sampling method, 53 schools were selected from 
the 122 to provide the sample for each region, based upon the EMR 
enrollment of the schools. Schools were elected within a given region, 
so that their combined EMR population would approKiraate the desired 
sample for that region. As a matter of administrative feasibility, 
sZols which could provide the largest sample of EMR . 

selected ^rom the regions which had a greater mmoer of schools willing 
to partic:oate than were needed for the sample from the region. 

Subiects of the study actually represent 57 individual ’-ol ; 
the difference due to the fact that four additional schools prov -i - a 
only normal subjects and no EMR's, 

Ta ble 6 , page 33, illustrates an analysis of the sample, by 

groups within each region. 
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DISTRIBUTION uF PUBLIC SECONDARY SCHOOLS IN PENNSYLVANIA HAVING PROGRAMS 
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SAMPLE BASE - "NORMAL" STUDENTS 

'ENROLLMENT, BY REiG'ION, OE 'PENNSYLVANIA PUBLIC SECONDARY SCHOOL STUDENTS, GRADES 10-12 

1969-1970 SCHOOL 'YEAS. “ 
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SCHOOL DISTRICTS IN PENNSYL¥ANIA, 1969-1970 
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ACTUAL SAMPLE: BY GROUP MD BY RE;GIOK 



c. 



SELECTION OF SUBJECTS 



Subjects of the study were selected by personnel from the 
participating scnools on th- following basis. 

It was requested that all EMR's in the school , who 
were licensed drivers, participate in the study. n 
order to provide a sample of normal students, school 
personnel were requested to select an equal number of 
normal students from programs other than "Special 
Education", to represent a reasonable range of ability. 
The selection of normal students was not based on 
achievement or Intelligence test data. 



Originally, the normal students were to be matched with the 
EMR's on the basis of age, sex. Driver Education training, and 
accident involvement. But this method of matching normal students 
proved to be very difficult for che school staff and had to be ^ 
replaced by a sample based on a random selection of normal stuuents. 

A copy of the instructions to school personnel for selecting students 
is included in Appendix K-1, pp. 158-159. 



The number of EMR's in a school who were licensed drivers, 
determined the size of the sample from that school. However, because 

the number of EMR drivers varied widely from school to school, it 
became necessary on several occasions to sample an unequal r umber o_ 
EMR and normal subjects at an individual school. It was felt t at 
this practice did not prejudice the results or the study since tne 
two sample populations, EM and normal, were not compared on the 
basis of individual subjects (matched pairs), but as one group 
compared with another. 



In order to determine the number of subjects to be sampled from 
each geographic region, an attempt was made to approximate within the 
sample, the percentage of the statewide population of EM and normal ^ 
students within a given region. For example, the EM subjects residing in 
Region I represent 31.85% of the statewide population of EMR^s in grades 
10-12. Therefore, the sample was constructed so that approximately 
31.85% of the total sample would be residents of Region I. (Figure 3, p.3f, 
illustrates the dis 'ibution of EM's and Normal students in grade 10-12 
by ge graphic region.) 
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It was uot possible in every region to bample the exact number 

of subjects which would achieve the desired percentage for that region. 
When a sample for a region was relatively small, a difference of cne 
or two subjects would affect substantially the resultant percentage. 

(Reference Appendix N for a list of Pennsylvania High Schools 
represented in the study.) 



D. SIZE AND DISTRIBUTION OF THE SAMPLE 



A total of 819 subjects were tested in the study, of which 
complete test battery results were obtained on 792 individuals. Of 
that total, 349 subjects had been classified as Educable Mentally 
Retarded (EMR) by school personnel, and 443 as "intellectually 
normal". Tables 7 and 8, pages 37 & 38, illustrate the distribution 
among the eight regions of the EMR and normal sample, respectively. 

A comparison of the percentage of the total enrol ant within each 
region (Column B) , and the percentage of the total sample from each 
region ^Column D) , indicate the manner in which the sample follows the 
statewide population of EMR and Normal students in grades 10-12, 



E. REPRESENTATIVENESS OF THE SAMPLE 



The 349 EMR subjects of the study represent the entire population 
of EMR students in the participating schools who were licensed drivers 
at the time the tests were adm.inis tered . In three schools, a total of 
13 EMR licensed drivers were not tested because of scheduling difflcultle 
Dividing the number of EMR’s known to be licensed drivers in the 
participating schools, by the total EMR enrollment of those schools, 
would indicate that approximately 21% of all EMR's in grades 1C 12 are 
licensed drivers. This percentage, projected to the statewide enrollment 
of EMR's in grades 10-12(8,958) would indicate that there are approximate 
1,880 EPS. licensed drivers who are enrolled in senior high school level 
programs for EMR's in public secondary schools of Pennsylvania. The 349 
EMR subjects of this study represent 18.56% of the approximated total of 
EMR drivers statewide, and 3.90% of the total enrollment of EMR's in 
public schools, grades 10-12. 

Since the 443 normal subjects sampled at the participating schools 

do not represent the entire population of licensed drivers in those 
schools, it is not possible to calculate the approximate parcentage of 
the statewide population of normal students in grades 10-12, who are 
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GEOGRAPHIC-DEMOGRAPHIC DISTRIBUTION OF POPULATION 
EMR AND NO'RMAL, GRADES 10-12 
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licensed drivers. Further, figures regarding the number of percentage 
of drivers in the "normal" category were not available through the 
Pennsylvania Department of Education. 

The 443 normal subjects of the study represent .086% of 

the total enrollment of 513,216 students in regular school 
programs, grades 10-12. This gives an indication of the 
representativeness of the normal sample. 



F. TEST ADMINISTRATION 



When a school had agreed to participate in the study by 
providing a portion of the sample, a date was established for the 

testing to take place. Students at the participating schools who 
were to be included in the study, were selected by school staff 
members as outltned above. (See "Selection of Subjects ) In 
several cases, it became necessary for th ^ investigators to m.ake 
the selection of students. In these cases, the selection followed the 
guidelines already established, but was done by the investigators 
rather than the school staff. 

It was requested that all EMR and normal students participating 
in the study meet with the investigators at the earliest possible time 
in the school day. The purpose of the meeting was to introduce the 
investigators to the students, and to provide students with 
understanding of the objectives of the study and their reason 
participating in it. In the introduction, a major emphasis was given 
to the fact that the student and bis school would remain anonymous 
for the purpose of the analysis, but that he should make every effort 
to present himself, through the test battery, in the most accurate 
manner which he could. It was also stressed that the results of each 
individual’s test would be confidential, and would, not be reported 
to any individual or agency. Opportunity was provided for students 
to present questions on any aspect of the study concerning their 
Involvement , 

Following the introduction, the total group, usually twelve to 

twenty-four students, was divided into two groups; EMR’s comprising 
one group, and normal subjects the other. The EMR group remained 
at the testing location to complete the written segment of the test 
battery during the morning, while the normal subjects were scheduled 
at fifteen minute intervals throughout the morning to report Individually 
to the testing van (Ford Minihorae) which housed the driviag simulator 
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used in the Situational Stress Test. In the afternoon session, normal 
subjects completed the written battery, while EMR subjects reported 
individually to the van. 

This method of scheduling allowed time for any EMR who had 
not completed the written portion during the morning session to 
finish during the afternoon session. Also, it was decided that by 
separating the EMR's and normal subjects, group pressures on the 
individuals involved would be minimized. This procedure of testing 
EMR's and normals separately was found to be most successful since, 
for example, an EMR student of low ability would be less likely to 
experience concern over the speed and apparent ease with which a 
more capable student completed the battery of tests. 

While the method of administering the test battery was identical 
for both EMR and normal subjects, it was frequently necessary to spend 
more time with the EMR group in explaining various sub-tests and 
portions of the test battery. Also, it was not possible in every 
instance to schedule students in the manner outlined above because 
of difficulties and irregularities at the various schools and 
scheduling problems with individual students. 

The sequence and method of administering the tests is described 
in the following section to provide a more complete understanding of 
the means by which data was gathered for the study. 

After pencils and the packet of testing materials ware distributed 
directions were given for completing the biographical information card, 
which included such items as driving experience, miles driven per year, 
accident involvement, and various other items of a personal nature. 

(A copy of the information sheet is included as Appendix M.) 

All students completed the card simultaneously since directions were 
provided item by item. Completion of the card required approximately 
fifteen minutes. 

The Wilson Driver Selection Test was then administered to the 
subjects; requiring a total time of approximately fifty minutes. The 
actual working times for the six sub-tests of the Wilson Test are 
divided as follows: 



Test 1 - Visual Attention- 

Test 2 - Depth Visualization- 

Test 3 - Recognition of Simple Detail- 

Test 4 - Recognition of Complex Detail- 

Test 5 - Eye -hand Coordination- 

Test 6 - Steadiness- 



5 Minutes 
5 Minutes 

4 Minutes 

5 Minutes 
2 Minutes 
5 Minutes 



Total 26 Minutes 



Since the Wilson Test is timed, the starting and finishing time 
for each sub-test was controlled. Adequate time was provided between 
administration of the sub-tests, but the pace was rather continuous. 

Upon completion of the Wilson Test, the Bender-Gestalt Test 
was administered to the entire group, utilizing an overhead projector 
and screen. A transparency showing the directions was first projected 
on the screen and read aloud by the investigator. Then, the nine 
designs of the test were projected on the screen, one at a time. 

This was accomplished by the technique of revelation, whereby "masks" 
covering each individual design were removed for the period of time 
that the students were reproducing that design. The mask was then 
replaced, and the next design revealed. Administration of the 
Bender-Gestalt Test required approximately ten minutes. 

With the completion of the Bender designs, the students had 
completed approximately one hour and fifteen minutes of work with 
several short pauses. The work within this period of time was regulated 
by the investigator, with all students working on the same tasks at 
the same time. From this point until the completion of the entire battery, 
the work was untimed and students were permitted to complete the remainder 
of the battery at their own rate. 

To avoid interruption and allow for the individuals' varying rates 
of completion, directions for the remaining three tests, (The Sixteen 
Personality Factor Test, The Siebrecht Attitude Scale, and the Test 
on the Pennsylvania Manual for Drivers) were provided before any of the 
tests were begun. All directions were read aloud by the investigator 
while the subject read them silently. Sample items were worked for 
each test, and any questions regarding the tests were answered by the 
investigator. Students were directed to work carefully at the rate 
best suited to them, and were permitted to leave the testing location 
for a short break when they felt it necessary. 

When a student completed the 128 items on the Sixteen Personality 
Factor Test (16 P.F.), usually within 30-45 minutes, he began work on 
the Siebrecht Attitude Scale. The forty items on the Siebrecht Scale 
required about fifteen minutes to complete. Finally, the student 
completed the twenty-five multiple choice statements of the Test on the 
Pennsylvania Manual for Drivers. The test was usually completed within 
twenty minutes. 

While the subjects were working on the 16 Personality Factor, 
Siebrecht, and the Pennsylvania Manual Test, the investigator called 
subjects individually for a visual examination on the AAA driver 
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Evaluator. This device was usually set-up in a position to the rear of 
where the subjects were seated, so that the administration of the visual 
examination would not distract subjects who were completing the written 
battery. Approximately five minutes was required for each subject to 
complete the tasks of the visual examination. Results of the AAA 
Evaluator were recorded directly on the student’s data card. 

As subjects completed the entire battery of tests, they were 
permitted to return to their classes. Because the latter portion of 
the test battery was untimed, the total time required for completion of 
the entire battery of tests varied with individual subjects. The tune 
required for completion ranged from two and one-half hours to three 
hours and fifteen minutes, depending upon the rate at which the subject 
completed the untimed portion of the battery. 

In addition to the test battery described above, the Situational 
Stress Test was administered on an individual basis to all subjects of 
the study. For this test, students reported to the testing van which 
was located outside of the school. (Reference to Appendix F, 
for a description of the Situational Stress Test.) 

As a control for the variables related to the personality and 
other personal characteristics of the test administration, all written 
tests in the battery were administered by the same investigator, while 
the Sittiational Stress Test was administered entirely by the other 
investigator. While one investigator worked with subjects in the 
classroom, the other operated and administered the Situational Stress 
Test within the testing van. 
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CHAPTER IV 



RESULTS 

A. METHODS OF ANALYSIS 



As the primary purposes of this study include the prediction 
of accidents and violations for EMR's and the comparison of relevant 
driving behaviors among EMR*s and Normal students, the major methods 
of analysis for the study focus on correlation methods, including 
multiple correlation and partial correlation techniques. In 
addition, data are presented in this report on the zero order 
correlations and on means and standard deviations for male, female, 
and all EMR*s and male, female and all normal subjects. 

Multiple correlations techniques have the advantage of 
using all of the data within a single analysis design. In the 
present study, results are presented for 104 variables including 
seven criterion measures of accidents and violations, and 97 
predictor variables. The relationship of all the measures to 
accidents and violations can be studied within this analytic 
framework by examining the zero order correlations. The multiple 
correlations technique yields the 'Tjest combination" of predictor 
variables related to criterion variables. (Reference: Guilford, 

1950). Product moment correlations were used in the calculation of 
the basic correlations matrixes. 

An additional advantage of the correlations technique is 
that the size of the subsamples (EMR's vs. Normals, Males vs. 

Females) need not be equal. In analysis of variance and covariance 
designs, the formulae do not generally apply when sample sizes for 
the various cells are widely disparate. In the original project 
design, it was proposed to obtain data for 16 groups of 50 subjects 
each, for a total of 800 subjects, namely: EMR's vs. Normals; 

Males vs. Females: those with Driver Education vs. those without 
Driver Education; and those who have had accidents vs. those who 
did not have accidents. However, as the study progressed, it 
became apparent that it would not be possible to obtain data for 
each group in equal numbers, due to the fact that many Female EMR's 
did not have drivers’ licenses. Of those EMR's that did have 
drivers’ licenses at the secondary level, the largest proportion 
turned out to be male. The need to obtain a sample with proportional 
statewide representation precluded further selectivity. In addition, 
the proportion of each of Sihe EMR and normal groups who had Driver 
Education or who had an accident could not be controlled, a priori. 
Hence, by using correlations techniques, the data for all of the 
subjects was employed in the analysis, thus making for a more 
efficient and powerful analytic technique. 
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The partial correlation technique provides a method for studying 
the relationship of the predictor variables to accidents and violations 
while controlling for the effect of other variables. The partial 
correlations formula is given as : 



r - r r 
r =12 13 23 

12.3 




Where: 



Variable 1 
Variable 2 
Variable 3 



is a predictor, 

is the criterion variable and 

is the variable being "partialled” or "controlled” 



and 



r is the correlation of the predictor variable with a 

12 criterion variable. 

r is the correlation of the predictor variable with the 

13 variable to be partialled. 

r is the correlation of the criterion variable with the 

23 variable to be partialled. 

All data was obtained separately for each of six groups, namely: 

1. Male EMR*s 

2. Female EMR*s 

3. Total EMR*s 

4. Male Normals 

5. Female Normals 

6. Total Normals 

Initially, means and standard deviations and zero order correlation 
matrices were obtained for each of the six groups in order to determine 
whether or not there were any differences in the group means and whether 
or not there were differences in the patterns of correlation with 
accidents for EMR's and normals. It was reasoned that if the correlation 
patterns differed for EMR's and normals, that it would be desirable to 
carry out the multiple correlations and partial correlations separately 
for each group. There was already ample evidence in the literature to 
suggest differences among males and females and therefore, it was 
anticipated that this data would be calculated separately. As shown 
later in this Chapter, the differences in patterns of correlations and 
in means did in fact prove to be significant. Therefore, the multiple 
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correlation and partial correlation analyses were carried out 
separately for each of the six groups. 

With the exception of the multiple correlation analysis, 
all data analyses were carried out at the Computing Center at 
Shippensburg State College, Shippensburg, Pennsylvania, using 
an RCA Spectra 70/45. The University of California Biomedical 
Series programs were used for the following analysis: 

BMD OLD - Simple data description for the means and 
standard deviation. 

BMD X84 - Assymetrical Correlations with Missing data 
for the zero order correlations. 

Specially devised programs were prepared for the partial 
correlations and the multiple correlations. 



B. DESCRIPTION AND CODING OF 
VARIABLES 



Table 9 , page 55, provides a description of a number of 
variables included in the analysis. However, certain variables that 
are inadequately described in that table require further amplification 
as follows : 



ITEM DESCRIPTION AND CODING 



Variable Number 

and Description Comments and Coding 



1-4 Student ID Code, EMR vs. Normal, 

driver’s operator nimber and region 



These variables were not 
included in the analysis. 



5-10 Age, height, weight, glasses, 
and handedness 



Self explanatory 



11 Class in school 



12 Percent not in Special Education 




1- Freshman 

2- Sophmmore 

3 - Junior 

4- Senior 

X-No information 

0- Special Education 

1- College Preparatory, 
Commercial, General, 
Academic, other 

X-No information 
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Variable Number 
and Description 


Comments and Coding 


13 Percent in College 

Preparatory or Academic 


0- Special Education, Commercial, 
General, or other 

1- College Preparatory or 
Academic 

X-No information 


14-18 Residence 


The original coding for this 
item was as follows: 

1- Farm 

2- Rural 

3 - Town 

4- Suburbs 

5- City 

X-no information 

The items were recoded in order 

to be used in the correlational 

analysis and are presented in 

the table of means as percentages. 


14 Percent Town, Suburbs or City 


0- Farm or Rural 

1- Town, Suburbs or City 
X-No information 


15 Percent Suburbs or City 


0- Farm, Rural or Town 

1- Suburbs or City 
X-No information 


16 Percent Farm, Rural, Toxm or 

City 


0- Suburbs 

1- Farm, Rural, Town or City 
X-No information 


17 Percent Farm, Rural, Town or 

Suburbs 


0- City 

1- Farm, Rural, Town or Suburbs 
X-No information 


1£ Percent Farm, Rural, Suburbs 

or City 


0- Town 

1- Farm, Rural, Suburbs or City 
X-No information 


19 Father *s Occupation 


1- Unskilled labor 

2- Skilled craftsman 

3- Sales, manager, foreman, etc. 
> 4-Professional, technical, 

proprietory 



X- Insufficient information 
(Reported by the student) 



O 
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Variable Number 
and Description 



Conments and Coding 



20-29 


Driver Evaluator 


20 


Visual Acuity - 


Left 


21 


Visual Acuity - 


Right 


22 


Visual Acuity - 


Both 


23 


Depth Judgement 


- Total 


24 


Depth Judgement 


- Near 


25 


Depth Judgement 


- Far 


26 


Color Vision 




27 


Field of Vision 


- Left 


28 


Field of Vision 


- Right 


29 


Field of Vision 


- Total 


30-51 


Wilson Driver Selection Tests 



Test 1 -Visual Attention 

Test 2-Depth Visualization 

Test 3-Reco|^ition of Simple Detail 

Test 4-Recognition of Complex Detail 

Test 5-Eye-Hand Coordination 

Test 6-Steadiness 

52-67 Sixteen Personality Factor Scale 
6$ Pennsylvania Driver *s Manual 

69 Siebrecht Attitude Scale 

70-73 Driver Education 



€5 



0-14 

0-14 

0-14 

0-16 

0-8 

0-8 

0- Normal 

1- Diff:iculty with red, yellow 
or green 

50-110 

50-110 

100-220 ; 

This test has six parts ieach of 
xghich is scored for the number 
complete, nxamber correct, and 
percentage correct. The figures 
below show the range applicable 
to the number complete and the 
number correct. The Wilson 
Test Manual also provides for 
scoring the total battery 
according to the number of tests 
passed (0-6) . 

0-40 

0-50 

0-150 

0-150 

0-145 

0-50 

0-8 ror each test 
% Correct 
0-200 

The original code was: 

15-Both behind wheel and classroom 

21- Did not have Driver Education 

22- Behind the wheel training only 

23- Classroom training only 



'X'v V- 
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Variable Niamber 
and Description 



Comments and Coding 



This was recoded as follows: 



Percent Not taking combination 
of Classroom plus Behind Wheel 
Instruction 



71 Percent with Driver Education 



72 Percent no Driver Education 
or Classroom only 



73 Percent No Driver Education 
or Behind Wheel only 



74 Miles Driven Per Year 



75-76 Driving Experience, 
Driving Pvestriction 



0- Both behind wheel and classroom 
training 

1- Did not have Driver Education, 
behind the wheel training only 
or classroom training only 

0- Did not have Driver Education 

1- Both behind the wheel and class- 
room, behind the wheel only, and 
classroom only. 

0- Both behind the wheel and class- 
room training or behind the wheel 
instruction only 

1- Did not have Driver Education 
or had classroom training only 

D-B6th behind the ^eel and class- 
room training or classroom training 
only 

1-Did not have Driver Education or 
behind the wheel only 

1- Less than 2,000 

2- 2,000 to 4,000 

3- 4,000 to 6,000 

4- 6,000 to 8,000 

5- 8,000 to 10,000 

6- over 10,000 

X-No information 

Self explanatory 



77-149 


Stress 


Test 


This test is a driving simulation 
device developed by Millersville 
State College described in more 








detail in Appendix F. Scoring is 
^OT errors and reaction time. 


77 


Braking 


Errors 


0-16 


78 


Steering 


Errors 


0-6 





Variable Nximber 
and Description 


Comments and Coding 


79 


Signal Errors 


0-5 


80 


Speed Errors 


0-3 


81 


Reaction Time - Brakes- 
5 Immediate Situations 


0.0005-3.000 


82 


Reaction Time - Brakes- 
5 Apparent Situations 


0.0005-3.000 


83 


Reaction Time - Brakes- 
Total 10 Situations 


0.010-6.000 


84 


Reaction Time - Steefing- 
Left-4 Situations 


0.004-3.200 


85 


Reaction Time - Steering- 
Right-5 Situations 


0.005-4.000 


86 


Reaction Time - Brakes and 
Steering, Total-19 situations 


0.019-13.200 


87 


Seat belt tisage 


Self explanatory 


88 


Steering Handling- 
Percent Incorrect 


0- Normal handling 

1- Used left-hand only, used 
ri^t-hand only, "Palmed" 

the wheel, hands at the bottom 
of the wheel, limited attempt 
to steer 


89-91 


Brake Performance 


Original coding was: 

0- Right foot (normal or typical 
brake performance) 

1- Left foot 

2- Covered brake 

3 - Left foot and covered brake 

4- Limited attempt to tise the brake 
These were recoded as follows: 


89 


Brake Performance - Percent 
not '^normal*' 


0- Right foot 

1- Left foot, covered brake, 
limited attempt 


90 


Brake Performance - Percent 
Right Foot, Covered Brake or 
Limited Attempt 


0- Left Foot 

1- Right foot, covered brake, 
left foot and covered brake in 
limited attempt 
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Variable Number 
and Description 



Comments and Coding 



91 



92-94 



92 



93 



94 



95-100 



0- Left foot and brake 

1- Right foot, left foot, covered 
brake, and limited attempt 

Observation was made of the speed 
which the student usually 
maintained. This was originally 
coded as: 

0- Speed within normal range 

1- Speed above average 

2- Limited attempt 

This item was then recoded as 
follows : 

0- Speed within normal range 

1- Speed above average or limited 
attempt 

Speed— Percent Limited Attempt 0— Speed within normal range or 

speed above average 
1-Limited attempt 

Speed— Percent over Normal 0— Speeds above average 

Range 1-Speed within normal range or 

limited attempt 

Average Reaction Times for These variables are a re-calculation 

®^^hing and Steering of 81-88. In the original scoring 

of reaction times, it was noted that 
there were a number of situations 
in which the student would not react 
at all during a fixed period of time, 
presumably because the situations 
were unobsejrved or the student did not 
understand what was required of him. 
Therefore, reaction times were recorded 
at the limit of 0.800 for steering or 
0.600 for braking. The average reaction 
times, corrected for the failure to 
act within a given situation was 
obtained by calculating for each 
student the average of his reaction 
times -excluding those in which the 
"clock rah out". 



Brake Performance-Percent 
Right foot, left foot, and 
covered brake and limited 
attempt 

Speed 



Speed-Percent Not in Normal 
Range 



Variable Ntnnber 
and Description 



101-130 Error Checks 



131-149 Reaction Time 



Comments and Coding 



The formula for the mean reaction 
time for each student is 





Where 

X is reaction time, excluding 
those to ^ich no reaction was 
observed, 

n Is the number of times a 
reaction was observed. 

This has the effect of excluding 
the maximina values of 0.6000 seconds 
for brake reaction time and 0.800 
for s tearing react ion time , thus 
providing an accurate estimate of 
reaction time for those situations 
to which the sttdent reacted. 



Scoring is: 

Brake Reaction Time 
.001 - .599 

Steering Reaction Time 
.001 - .799 

These are binary records of behaviors 
in specific sitiiations of the stress 
test. The figures shotm in the 
table of means and standard deviations 
are based on percentage performing, 
correctly. Each item is scored: 

0- Error 

1- Correct 



Each situation was recoded and 
scored as it occurred. 
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These are the individual reaction 
time sittiations' for braking and 
steering contained in summary form 
in variables 81-86 and as averages 
for each sttdent in variables 95-100 



Variable Number 
and Description 



Comments and Coding 
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131-140 Braking 

141-149 Steering 

150 Self Rated Expertness 

150-157 Accident Violation Reports 



151 Accidents-Self Reported 

152 Violations-Self Reported 

153 Accidents-State Reported 

154 Violations-State Reported 

155 Accidents-Self and State 
Reported 

156 Accidents or violations -State 
Reported 

157 Combined Criterion- for Accidents 
and Violations Self estate 

. , , _ Reported 

70 

52 



.001-. 600 
.001-. 800 

Each student was asked to rate 
himself on the quality of his 
driving on a scale of 1-11, with 
11 signifying a high degree of 
expertness and 1 a low score. 

Self-reports and records obtained 
from the state on accidents and 
violations were' used as described 
in detail in Chapter 5. In 
addition, combinations of reports 
were used to generate new variables 
in 155-157. 

0- One or more accidents reported 

1- No accidents 

0- One or more violations reported 

1- No violations 

0- One or more accidents reported 
in state records 

1- No accidents 

0- One or more violations reported in 
state records 

1- No violations 

0- One or more accidents reported 
either in the state records 

or in the self-report 

1- No accidents reported on either 
record 

0— One or more accidents or violations 
reported in state records 

1- No accidents or violations reported 
in state records 

O-One or more accidents and/ or 
violations reported in state 
records or in the self report 
form 

"l-No a^idents or violations 
reported on either record 



For the combined variables (155-157) no attempt was made 
to exhaust all of the possible combinations. The purpose in 
combining the accident /violation variables was to increase the 
reliability of the criterion as measures of driving behavior. 

Variables Included in the Analyses 

Variables 5— lo7 were included in the analysis for means and 
standard deviations, as shown in Table 9. page 55. This is a 
total of 153 variables. Correlations matrixes were obtained 
using Variables 5-100 and 150-157 for a total of 104 variables. 
Variables 101—149 are presented in summary form in other variables. 



C. DIFFERENCES AMONG EMR*S AND NORMALS 
MALES AND FEMALES 



Table 9, page 55, shows the means and standard deviations 
for EMR*s and Normals for the total group and for Males and Females 
for 153 variables. Differences in means or percentages (as 
appropriate) were calculated from this data. The table shows 
those differences that were significant at the 5%, 1% and .1% level 
of confidence. The z test was used as the test of statistical 
significance to determine differences in the means. 

The data in Table 9 , page 55, yields the following results: 
Demographic and Background Characteristics 

1. There is a larger percentage of females in the 
Normals group than in the EMR.*s, about 46% vs. 

14% respectively. 

2. EMR*s tended to be older than the Normals. 

3. Male Normals' tended to be heavier than Male 
EMR*s while female EMR*s tended to be heavier 
than the Female Normals. 

4. A larger percentage of the male Normals wore 
glasses than did the male EMR's. 

5. A larger percentage of the; female EMR Vs were 
right-handed compared with the female Normals. 

6. More than half of the Normal students were 
enrolled in a College Preparatory or Academic 
Program, while less than 1%. of the EMR*s were 
enrolled in either of these programs. 

7. A higher percentage of the Normals compared with 
EMR*s tended to come from the suburbs or city 
(contrasted with farm, rural or town). 

8. Normal students tended to come from higher socio-economic 
levels, as measured by Father's Occupation, than did EMR's. 




Tests 



9. On the Driver Evaluator tests (visual acuity, depth 
judgement and field of vision), those differences 
that were statistically significant distinguished 
between the female Normal and female EMR's with 
the Normals showing superior performance in each case. 

10. On the Wilson Driver Selection tests, the average 
performance of the Normals exceeded that of the 
EMR's on every test. As shoxra in Table 9, page 55, 
many differences were statistically significant, 
however, the differences were more often statistically 
significant for the female than for the males. 

11. On the Sixteen Personality Factor Scale. Normals 
compared with EMR’s tended to score higher on the 
Affectothymia, Scholastic Mental Ability, Surgency, 
and Prasmic Scales. Differences on the other scales 
were not statistically significant. 

12. Normals (total and female) tended to score higher on 
the Pennsylvania Driver Manual than did EMR’s. 

13. Normals scored higher on the Siebrecht Attitude Scale 
than did EMR’s of either sex. 

Driver Education and Driving Experience 

14. A higher percentage of Normals had taken Driver Education 
(total group only) than did EMR’s. 

15. There were no significant differences between Normals 
and EMR’s in miles driven per year ov (with the exception 
of females) the amount of driving experiences. 

16. Significantly more Normals (total group) had a driving 
restriction (presumably required to wear glasses) than 
did EMR’s. 

Stress Test 

17. On the Stress Test , there were no significant differences 
between the Normals and EMR’s on error counts (Variables 
77-80, braking, steering, signal, speed). However, as 
shown on the Table, a large number of the reaction time 
measures distinguish between the Normals and EMR’s, with 
the EMR’s, as expected, reacting more slowly than the 
Normals . 

18. On a number of observational items on the Stress Test, 
Variables 87-94), there were differences between Normals 
and EMR’s in steering handling, brake performance and 
speed with, generally. Normals displaying superior 
performance to EMR’s. 
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TABLE 9 



Means (Percents) and Standard Deviations (S.D.) for 153 Variables 
for EMR’s and Normals by Sex 







E. M. R. 


Normal 


Variable Nunber and Description 


Total 


Male 


Female 


Total 


Male 


Female 






N»344 


295 


49 


N=436 


236 


200 


5. 

6. 


Percent Female 

S. D. 

Chronological -Age in Months 

S. D. 


14.2+ 

35.00 

213.9+ 

16.71 


213. 8+ 
17.68 


214.7+ 

9.04 


45.9+ 

49.89 

208.2+ 

7.83 


209.4+ 

8.41 


206.8+ 

6.84 


7. 


Hel^t in Inches 

S. D. 


67.4 

7.29 


67.9 

7.59 


63.8 

3.35 


67.1 

5.57 


69.2 

6.50 


64.5 

2.49 


8. 


Welgiht 

S. D. 


147.1+ 

25.89 


150.3+ 

25.10 


127.7* 

22.01 


140.7+ 

24.49 


155.3+ 

21.65 


123.5* 

14.41 


9. 


Percent Wearing Glasses 

S. D. 


28.3+ 

49.21 


25.5+ 

48.57 


44.9 

50.25 


38.3+ 

48.67 


34.7+ 

47.72 


42.5 

49.56 


• 

o 

H 


Percent Ri^t-Handed 

S. D. 


84.7 

37.61 


83.5 

37.80 


91.8* 

27.66 


86.7 

34.00 


87.3 

33.38 


86.0* 

34.79 


11. 


Class in School 

S. D. 


3.3 

0.78 


3.3 

0.78 


3.3 

0.75 


3.6 

0.54 


3.6 

0.55 


3.6 

0.52 


12-13. 

12. 


School Program 

Percent Not in Special Education 

S. D. 


5.8+ 

23.43 


5.4+ 

22.69 


8.2+ 

27.66 


99.3+ 

8.28 


99.6+ 

6.51 


99.0+ 

9.97 


13. 


Percent in College Preparatory or 
Academic Program 

S. D. 


0.6+ 

7.61 


0.7+ 

8.22 


0.0+ 

00.00- 


54.8+ 

49.82 


45.3+ 

49.89 


66.0+ 

47.49 


14-18. 

14. 


Residence 

Percent Town, Suburbs or City 

S. D. 


62.5+ 

48.48 


62.0 

48.61 


65.3+ 

48.09 


71.1+ 

45.38 


65.7 

47.58 


77.5+ 

41.86 


15. 


Percent Suburbs or City 

S. D. 


32.3+ 

46.82 


32.2* 

46.80 


32.7+ 

47.38 


42.9+ 

49.55 


37.3* 

48.46 


49.5+ 

50.12 


16. 


Percent Farm, Rural, Town or City 

S. D. 


84.9+ 

35.87 


83.7* 

36.97 


91.8+ 

27.66 


72.2+ 

44.83 


79.2* 

40.65 


64.0+ 

48.12 


17. 


Percent Farm, Rural, Town or 
Suburbs 

S. D. 


82.8 

37.75 


84.1 

36.66 


75.5+ 

43.45 


84.8 

35.88 


83.5 

37.22 


86.5+ 

34.26 


• 

00 

H 


Percent Farm, Rural, Suburbs or 
City 

S. D. 


69.8 

45.99 


70.2 

45.83 


67.4 

47.38 


71.8 

45.05 


71.6 

45.18 


72.0 

45.01 



Difference between EMR and Normal groups significant at the 5% level of confidence. 

Difference between EMR and Normal groups significant at the 1% level of confidence. 

"^Difference between EMR and Normal groups significant at the 0.1% level of confidence. 



Variable Nuidber and Description 


E- M. R. 


Normal 


Total 


Male 


Female 


Total 


Haile 


Female 


19. 


Father's Occupation 

S. D. 


1.2+ 

0.97 


1.3* 

0.99 


1.0+ 

0.73 


2.3+ 

1.19 


2.1* 

1.20 


2.5+ 

1.16 


20-29. 

20. 


Driver Evaluator 
Visual Acuity — Left 

S. D. 


10.0 

3.10 


10.2 

3.04 


8.7 

3.16 


10.5 

2.92 


10.8 

2.79 


10.1 

3.04 


21. 


Visual Acuity - Right 

S. D. 


9.6 

3.69 


9.9 

3.62 


8.4“ 

3.89 


10.7 

2.84 


10.6 

2.98 


10.7“ 

2.68 


22. 


Visual Acxxity - Both 

S. D. 


11.3 

2.44 


11.4 

2.39 


10.5* 

2.65 


12.1 

1.94 


12.2 

1.91 


12.1* 

1.98 


23. 


Depth Judgement - Total 

S. D. 


10.3 

3.11 


10.4 

3.07 


9.7 
. 3.35 


10.8 

2.88 


11.1 

2.84 


10.5 

2.89 


24. 


Depth Judgement - Near 

S. D. 


2.7 

1.84 


2.7 

1.83 


2.9 

1.93 


2.5 

1.68 


2.3 

1.68 


2.6 

1.68 


25. 


Depth Judgement - Far 

S. D. 


3.0 

1.83 


3.0 

1.81 


3.3 

1.92 


2.7 

1.66 


2.6 

1.61 


2.9 

1.71 


26. 


Color Vision 

S. D. 


0.0 

0.08 


0.0 

0.06 


0.0 

0.14 


0.0 

0.08 


0.0 

0.00 


0.0 

0.12 


27. 


Field of Vision - Left 

S. D. 


91.2* 

9.18 


91.6 

7.78 


88.4+ 

14.91 


93.2* 

4.51 


93.2 

4.07 


93.2+ 

4.99 


28. 


Field of Vision - Right 

S. D. 


92.0“ 

5.77 


92.4 

5.44 


89.7+ 

7.09 


94.1“ 

4.73 


94.1 

4.99 


94.1+ 

4.40 


29. 


Field of Vision - Total 

S. D. 


182.9+ 

13.66 


183.7 

11.90 


178.1+ 

20.94 


187.3+ 

8.45 


187.2 

8.21 


187.4+ 

8.75 


30-51. 

30. 


Wilson Driver Selection Tests 
#1-Visual Attention - # Complete 

S. D. 


9.7+ 

4.14 


9.9 

4.15 


7.9+ 

3.65 


12.7+ 

3.97 


13.0 

3.92 


12.3+ 

4.01 


31. 


#1-Visual Attention - i? Correct 
S« D. 


7.6+ 

4.13 


7.9 

4.15 


5.3+ 

3.19 


11.2+ 

4.74 


11.6 

4.57 


10.8+ 

4.90 


32. 


#1-Visual Attention - % Correct 

S. D. 


77.6+ 

24.7 


79.1 

24.05 


68.7+ 

27.01 


86.4+ 

18.82 


88.0 

17.05 


84.5+ 

20.61 


33. 


#2-Depth Visualization - 
# Complete 

S. D. 


27.0+ 

9.48 


27.0 

9.65 


27.0+ 

8.53 


32.2+ 

8.96 


32.5 

9.66 


31.9+ 

8.07 


34. 


#2-Depth Visualization -# Correct 

S. D. 


16.2+ 

9.90 


17.1 

10.11 


11.2+ 
8. 69 


25.4+ 

9.72 


26.2 

10.43 


24.3+ 

8.71 


35. 


#2-Depth Visualization-% Correct 

S. D. 


59.9+ 

26.89 


62.5 

26.34 


44.4+ 

25.15 


77.9+ 

17.25 


79.7 

16.74 


75.7+ 

17.63 


36. 


#3-Recognition of Simple Detail - 
# Complete 

S. D. 


87.5+ 

24.88 


86.1+ 

24.13 


95.6+ 

27.90 


120.3+ 

23.95 


113.2+ 

24.39 


128.8+ 

20.50 


37. 


^3-Recognition of Simple Detail - 
# Correct 

S. D. 


. 84.9+ 
24.64 


■83.5+ 

23.85 


93.3+ 

27.75 


118.4+1 

23.74| 

i 


111.2+ 

24.15 


126.9+ 

20.23 
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E. M. R. 


Normal 




VarlAle Nunber and Description 


Total 1 


Male 


Female 


Total 


Male 


Female 


38. 


#3 - Recognition of Simple Detail 

X Correct 

S.D. 


96.3* 

7.11 


96.2 

7.59 


97.2 

2.68 


97.9* 

2.32 


97.7 

2.3^ 


98.0 

2.28 


39. 


#4 - Recognition of Complex 
Detail - 
9 Complete 

S.D. 


69.2+ 

17.00 


68.2+ 

16.78 


75.2+ 

17.28 


104.1+ 

22.11 


97. 3^ 
21. i: 


112.1+ 

20.52 


- 40 


#4 - Recognition of Complex - 
Detail - 
# Correct 
S.D. 


63.4+ 

16.51 


62.5+ 

16.13 


68.8+ 

17.91 


100.1+ 

21.85 


92. 5^ 
20.40 


109.1+ 

20.04 


41. 


#4 - Recognition of Complex 
Detail - 
X Correct 
S.D. 


91.7+ 

8.66 


91.8 

8.45 


91.2+ 

9.87 


95.9+ 

5.23 


94.9 

6.57 


97.0+ 

2.48 


42. 


#5 - Eye-Hand Coordination - 
# Complete 
S.D. 


86.3+ 

25.06 


86.1 

24.93 


87.2+ 

26.07 


100.2+ 

23.62 


99.8 

24.51 


100.6+ 

22.59 


43. 


#5 - Eye-Hand Coordination - 
# Correct 

S.D. 


73. 3f 
19.11 


73.3 

19.37 


73.4+ 

17.65 


87.5+ 

18.21 


85.5 

18.96 


89.8+ 

17.05 


44. 


#5 - Eye-Hand Coordination — 
X Correct 
S.D. 


86.3* 

10.15 


86.4 

10.09 


85.9* 

10.63 


88.3* 
! 10.21 


86.7 

11.09 


90-2° 

8.74 


45. 


# 6 Steadiness - # Complete 

S.D. 


11.5+ 

3.79 


11.5 

3.80 


11.4+ 

3.76 


14.1+ 

3.38 


13.7 

3.50 


14.5+ 

3.19 


46. 


#6 - Steadiness - # Correct 

S.D. 


9.5+ 

3.96 


9.5 

3.90 


9.5+ 

4.32 


12.8+ 

3.76 


12.1 

3.84 


13.7+ 

3.47 


47. 


#6 - Steadiness - X Correct 
S.D. 


83.3+ 

23.74 


83.5 

23.46 


82.4+ 

25.62 


91.3+ 

16.37 


89.0 

18.96 


94.1+ 

12.1 


48. 


Wilson Test - Number of Tests 
"Passed” in Wilson Formula 

S.D. 


2.5+ 

1.39 


2.5 

1.40 


2.6* 

1.31 


3.9+ 

1.35 


3.8 

1.38 


4.0- 

1.30 


Wils 49. 


Wilson Test - Total Completed 

S.D. 


290.9+ 

59.80 


288.7+ 

59.65 


304.2+ 

59.52 


383.4+ 

59.12 


369.6+ 

60.93 


• 399.7+ 

1 52.56 


50. 


Wilson Test - Total Correct 
S.D. 


254.8+ 

55.68 


253.7+ 

56.10 


261.5+ 

53.11 


354.8+ 
. 57.14 


339.4+ 

57.10 


■ 373.0+ 

1 51.69 


51. 


Wilson Test - X Correct 
S.D. 


87.6+ 

7.31 


87.9 

7.26 


86.2+ 

7.48 


92.6+ 

5.1^8 


92.0 

5.13 


93.3+ 
; 5.17 


52.-56. 

52.^ 


Sixteen Personality Factor Scale 
Affectothymia 

S.D. 


3.9* 

1.70 


3.7* 

1.60 


5.5 

1.43 


5.1* 

1.93 


4.1* 

1.81 


6.2 

1.40 


53. 


B. Scholastic Mental Capacity 

S.D. 


4.7+ 

1.64 


4.7 

1.65 


4.5+ 

1.61 


7.0+ 

1.37 


6.8 

1.46 


7.2+ 
. 1.23 


54. 


C. Ego Strength 

C 


4.1 

1.60 


4.1 

1.60 


3.9 

1.66 


3.7 

1.65 


4.0 

1.6fi 


3.3 

; 1-53 



\ 
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E. M. R. 






Normal 




voz^xBDxe MuniDer^ sxiG UGScnipbAon 


Total 


Male 


Female 


Total 


Male 


Female 


55. E. Dominance 


3.3 


3.4 


2.8 


3.7 


3.9 


3.5 


S.D. 


1.47 


1.46 


1.46 


1.77 


1.7 


e 1.77 


56. F. Surgency 


5.0* 


4.9 


5.1 


5.9* 


5.7 


6.2 


S.D. 


1.67 


1.71 


1.39 


1.80 


1.7 


i 1.78 


57. G. Superego Strength 


4.5 


4.4 


5.2 


4.5 


4.4 


4.5 


S.D. 


1.61 


1.57 


1.66 


1.93 


1.9( 


[ 1.97 


58* H. Parmic 


3.4 


3.5 


3.1 


3.8 


3.5 


4.0 


S.D. 


1.75 


1.70 


1.99 


2.25 


2.1! 


! 2.30 


59n I* Prasmic 


2.9* 


2.4+ 


5.7 


4.1* 


2.3- 


6.2 


S.D. 


1.9- 


1.57 


j 1.47 


2.70 


2.o: 


1.79 


60. L* Pro tension 


3.6 


3.7 


3.1 


4.2 


4.3 


4.0 


S.D. 


1.67 


1.69 


1.44 


1.87 


1.8^ 


1.90 


61. M. Autlc 


3.6 


3.6 


3.4 


3.5 


3.4 


3.6 


S.D. 


1.53 


1.52 


1.60 


1.38 


1.4' 


1.32 


62. N. Shrewdness 


4.0 


4.0 


4.4 


4.0 


4.1 


3.9 


S.D. 


1.37 


1.37 


1.31 


1.32 


1.34 


1.3C 


63. 0. Guilt Proneness 


4.3 


4.1 


4.9 


4.5 


4.1 


5.0 


S.D. 


1.65 


1.61 


1.74 


1.76 


1.6S 


1.72 


64. Ql. Radicalism 


3.7 


3.7 


3.6 


4.2 


4.0 


4.5 


S.D. 


1.50 


1.48 


1.63 


1.60 


1.5! 


1.64 


65. Q2. Self-Sufficiency 


3.7 


3.7 


3.4 


3.1 


3.4 


2.8 


S.D. 


1.69 


1.63 


2.01 


2.02 


2.01 


1.90 


66. Q3. High Self-Concept Control 


4.6 


4.5 


4.8 


4.0 


4.0 


3.9 


S.D. 


1.52 


1.52 


1.50 


1.68 


1.6! 


1.72 


67. Q4. High Erglc Tension 


3.4 


3.4 


3.7 


3.9 


3.4 


4.4 


S.D. 


1.73 


1.71 


1.85 


1.97 


1.8! 


1.99 


68. Pennsylvania Drivers Manual 


49.3+ 


50.3 


43.7+ 


64.8+ 


67.2 


61.9+ 


S.D. 


14.75 


14.65 


14.21 


12.45 


12.4^ 


11.87 


69. Slebrecht Attitude Scale 


127.6+ 


127.9* 


125.7+ 


151.9+ 


148.4^ 


156.0+ 


S.D. 


28.01 


28.50 


25.03 


21.36 


22.7! 


18.77 


70—73. Driver Education 

70. Percent Not Taking Combined 
Classrooli! and Behind Wheel 














Instruction 


62.2+ 


65.4 


42.9 


46.1+ 


45.8 


46.5 


S*D* 


48.56 


47.64 


50.00 


49.90 


49.9:. 


50.00 


71* Percent With Driver Education 


58.7+ 


55.9 


75.5 


73.6+ 


73.7 


73.5 


S*D* 


49.30 


49.73 


43.45 


44.12 


44. 1( 


44.24 


*^2* Percent No Driver Education or 
Classroom Only 


56.7 


60.0 


36.7 


40.6 


39.0 


42.5 


S*D* 


49.62 


49.07 


48.71 


49.16 


48.8: 


49.50 


73. Percent No Driver Education or 














Behind Wheel Only 


46.8+ 


49.5 


30.6 


31.9+ 


33.0 


30.5 


S*D. J 


49.97 


50.08 


46.57 


46.65 


47.14 


46.16 



7 ^- 



Variable Nuaiber and Description 


E. 


. M. Re 




Normal 






Total 


Male 


Female 


Total 


Male 


Female 


74. Miles Driven Per Year 


2.4 


2.5 


1.8 


2.4 


3.0 


1.7 


S.D. 


1.66 


1.67 


1.49 


1.51 


1.58 


1.08 


75. Driving Experience In Months 


12.9 


13.2 


10 . 9 * 


11.8 


13.0 


10.3* 


SeDe 


9.76 


9.95 


8.27 


7.44 


7.92 


6.55 


76. Percent With Driving Restriction 


23. 3f 


21.7 


32.7 


38.5f 


37.3 


40.0 


SeDe 


42.31 


41.29 


47.38 


48.72 


48.46 


49.11 


77-149. Stress Test 














77. Braking Errors 


11.2 


11.3 


10.7 


11.1 


11.4 


10.7 


S.D. 


2.95 


2.88 


3.38 


2.54 


2.69 


2.29 


78. Steering Errors 


3.6 


3.7 


3.5 


3.7 


3.7 


3.7 


SeDe 


1.28 


1.25 


1.45 


1.29 


1.23 


1.36 


79. Signal Errors 


1.7 


1.7 


2.0 


1.5 


1.5 


1.5 


SeDe 


1.09 


1.03 


1.40 


0.82 


0.84 


0.80 


50 e Speed Errors 


2.5 


2.6 


2.4 


2.6 


2.5 


2.6 


S.D. 


0.81 


0.79 


0.95 


0.77 


0.83 


0.69 


81. Reaction Time - Brakes - 5 
Immediate Situations 


1.108 


1.064+ 


1.369+ 


0.9024 


0.873H 


• 0.936+ 


S.D. 


.399 


.360 


.510 


.311 


.313 


.307 


82. Reaction Time Brakes - Apparent 


1.63^ 












Situation 


1 533 


1.9134- 


1.3564 


1.369 


1.3404- 


S.D. 


.558 


.555 


.491 


.553 


.573 


.528 


83. Reaction Time Brakes - Total 


2.74I 


2.649+ 


3.302+ 


2.2784 


2.242-1 


2.321+ 


e l/e 


.872 


.820 


968 


.820 


.774 


.871 


84. Reaction Time Steer - Left 




1.577+ 


1.880+ 


1.4914 


1.4504 


1.539+ 


S.D. 


.914 


.925 


.804 


.880 


.864 


.898 


85. Reaction Time Steer - Right 


3.I5I 


3.1604- 


3.1494- 


3.1244 


3.1624 


3.080+ 


S.D. 


.703 


.687 


.798 


.667 


.604 


.734 


86. Reaction Time Brakes and Steering 


7.47I 












Total 19 Situations 


7.341+ 


8.272.- 


- 6.9814 


6.8514 


7.134 


S.D. 


1.711 


1.644 


1.896 


2.854 


1.422 


3.921 


87. Percent Using Seat Belt 


2.9 


3.1 


2.0 


2.8 


3.0 


2.6 


S.D. 


16.82 


17.23 


14.29 


16.41 


17.00 


15.73 


88. Percent Incorrect Steering Handlli 


9.6f 


8.1 


18.4+ 


3.5+ 


4.2 


2.6+ 


S.D. 


29.49 


27.38 


39.12 


18.28 


20.19 


15.73 


89. Braker Performance - Percent Not 














"Normal" 


12.84- 


11.5 


20.4+ 


4.64- 


5.5 


3.64- 


S.D. 


33.45 


31.99 


40.72 


20.97 


22.86 


18.49 


90. Brake Performance — Right Foot, 














Covered Brake or Limited Attempt 


94.8* 


94.6 


95.9* 


98.0* 


96.6 


99.6* 


S.D. 


22.30 


22.69 


19.99 


13.88 


18.14 


5.30 
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Variable Ntnnber and Description 


E 


Is Me Re 


Normal 




Total 


Male 


Female 


Total 


Male 


Female 


91. Brake Performance - Percent Left 
Foot and Covered Brake and 
Limited Atten^t 

S.D. 


98.0 

14.14 


97.6 

15.25 


100.0* 

00.00 


97.8 

14.66 


98.3 

12.94 


97.1* 

16.47 


92. Speed - Percent Not in Normal 
Range 
S.D. 


10.2+ 

30.27 


9.2 

28.88 


16.3+ 

37.34 


2.4+ 

15.03 


1.7 

12.94 


3.1+ 

17.17 


93. Speed - Percent Limited Attempt 

S.D. 


3.5+ 

18.38 


2.0 

14.14 


12.2+ 

33.12 


0.1+ 

01.20 


0.0 

00.00 


0.1+ 

01.77 


94. Speed - Percent Over Normal Range 
S.D. 


93.3* 

25.01 


92.9 

25.76 


95.9 

19.99 


97.5* 

15.38 


98.3 

12.94 


96.6 

17.84 


95. Average Reaction Time - Brakes 
Immediate Situation 
S.D. 


.182+ 

.056 


.176* 

.051 


.214+ 

.074 


.159+ 

.047 


.153 

.043 


* .167+ 

.050 


96. Average Reaction Time - Brakes 
Apparent Situation 
S.D. 


.241+ 

.080 


.237 

.077 


.262+ 

.094 


.209+ 

.072 


.211 

.070 


.206+ 

.075 


97. Average Reaction Time - Brakes 
Total 

S.D. 


.208+ 

.054 


.203 

.050 


.237+ 

.069 


.181+ 

.048 


.178 

.042 


.185+ 

.054 


98. Average Reaction Time - Steering 
Left 

S.D. 


.010 

.031 


.010 

.032 


.008 

.020 


.010 

.032 


.009 

.031 


.010 

.034 


99. Average Reaction Time - Steering 
Rl^t 

S.D. 


.117 

.116 


.123 

.118 


.085+ 

.098 


.122 

.103 


.128 

.103 


.114+ 

.104 


100. Average Reaction Time - Brakes and 
Steering - Total 

S.D. 


.061 

.073 


.064 

.065 


.037 

.059 


.060 

.056 


.062 

.057 


.058 

.056 


LOl-130. Error Checks - Percent Correct 














101. Parking Brake 

S.D. 


97.0 

15.55 


97.3 

14.61 


94.9* 

20.39 


98.0 

12.87 


97.5 

14.72 


98.8* 

10.25 


102. Left Turn Signal 

S.D. 


96.4 

17.21 


96.6 

16.65 


94.9* 

20.39 


97.6 

14.47 


96.6 

17.23 


98.8* 

10.25 


103. Medium Brake 
S.D. 


67.9 

46.17 


67.8 

46.25 


68.4 

46.14 


66.2 

47.09 


65.7 

47.24 


66.8 

47.03 


104. Medium Brake 

S.D. 


38.8* 

48.24 


40.7 

48.68 


27.6+' 

44.27 


44.8* 

49.53 


48.7 

49.77 


40.2+ 

48.97 


105. 15 M.P.H. 

S.D. 


85.8 

34.66 


86.8 

33.16 


76.5 

41.89 


83.1 

37.13 


84.3 

35.99 


81.8 

38.48 


106 . Light Bake 

S.D. 


89.4 

29.94 


89.8 

29.41 


86.7 

33.10 


88.9 

31.06 


88.1 

31.91 


89.8 

30.09 


107. Light Brake 


96.1 


96.3 


94.9 


195.7 


95.3 


96.2 



S.D. 



17.97 



17.57 



20.39 



19.52 



20.35 



18.54 
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Variable Number and Deacrlptioa 


E. 


K., R. 




Normal 


Total 


i Male 


.Female 


Total 


Male 


Female 


108. Light Brake 


85.00 


84.4 


88.8* 


82.4 


63.5 


81.2* 


SeDm 


34.95 


35.63 


30.64 


37.74 


36.79 


38.89 


109. Zero M.P.H. 


85.9 


95.1* 


90.8 


82.9 


77.5* 


89.2 


SeDe 


34.05 


34.96 


27.80 


37.34 


41.43 


30.75 


110. Light Brake 


71.1 


71.9 


66.3 


71.9 


75.8 


67.2 


SeDe 


44.80 


44.47 


46.92 


44.71 


42.52 


46.85 


111. Left Tom Signal 


18.5+ 


17.0 


27.6f 


10. 8f 


8.9 


12.8+ 


SeDe 


38.14 


36.90 


44.27 


30.48 


27.97 


33.15 


112. 15 M.P.H. 


85.6* 


87.5 


74.5+ 


89.3* 


88.6 


90.2+ 


SeDe 


34.36 


32.39 


43.14 


30.48 


31.39 


29.42 


113. Medium Brake 


72.84- 


70.5* 


86.7+ 


65.9+ 


71.6* 


59.2+ 


SeDe 


43.93 


45.11 


33.10 


47.17 


44.83 


49.07 


114. Right Turn Signal 


31.2+ 


30.8 


33.7+ 


24.4+ 


26.3 


22.2f 


SeDe 


45.83 


45.71 


46.92 


42.71 


43.74 


41.47 


115. Brake Off 


5.1 


5.4 


3.1 


4.2 


4.7 


3.8 


S.D. 


20.73 


21.54 


15.00 


19.53 


20.36 


18.55 


116. Left Tom Signal 


19.6+ 


13.6 


25. 5f 


12.0f 


11.9 


12.2+ 


S.D. 


39.08 


38.35 


43.15 


32.18 


31.91 


32.58 


117. Hard Left Steer 


64.4* 


62.7 


74.5+ 


59.1* 


61.0 


56.8+ 


S.D. 


47.38 


47.91 


43.14 


48.96 


48.55 


49.48 


118. U-ght Brake 


57.4+ 


58.0 


54.1+ 


40.9+ 


49.6+ 


30.8+ 


S.D. 


48.96 


48.92 


49.57 


48.96 


49.78 


46.06 


119. Center Steer 


45.5 


46.4 


39.8* 


46.4 


45.8 


47.2* 


S.D. 


49.32 


49.44 


48.66 


49.67 


49.60 


49.86 


120. Medium Brake 


67.9 


68.1* 


66.3 


70.8 


76.7* 


63.8 


S.D. 


46.17 


46.12 


46.92 


45.25 


41.99 


48.00 


121. Light Brake 


94.9 


95.9 


88.84- 


96.2 


95.8 


96.84- 


S.D. 


20.72 


18.44 


30.64 


18.41 


19.37 


17.23 


122. Center Steer 


37.6 


37.6 


37.8 


38.6 


38.6 


38.8 


S.D. 


47.93 


48.00 


48.17 


48.48 


48.45 


48.65 


123. Medium Brake 


73.7 


75.6* 


62.2 


73.1 


79.7* 


65.2 


S.D. 


43.47 


42.43 


48.17 


44.13 


39.94 


47.54 


124. 'Slight Right 


88.5* 


88.8 


86.7 


93.5* 


95.8 


90.8 


S.D. 


31.05 


30.75 


33.10 


24.21 


19.37 


28.72 


125. Medium Brake 


59.4 


59.6 


58.2 


57.9 


60.2 


55.2 


S.D. 


48.61 


48.62 


49.05 


49.16 


48.73 


49.66 


126. Right Tom Signal 


12.4+ 


11.2 


19.4+ 


6.5+ 


7.2 


5.84- 


S.D. 


32.11 


30.76 


38.95 


24.22 


25.29 


22.93 


127. Hard Rl^t Steer 


86.2 


87.5 


78.6 


86.4 


89.8 


82.2 


S.D. 


33.74 


32.39 


40.50 


33.99 


29.75 


38.06 


128. Center Steer 


47.5 


49.2 


37.84- 


48.7 


47.0 


50.84- 


S.D. 


49.45 


49.56 


481.17 


49.78 


49.70 


49.93 
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Dumber and Description 



E. M. R. 



Male 




Total 



129 . Medium Brake 

S.D. 

130. Light Brake 

S.D. 

131. Reaction Time 

S.D. 

132 . Reaction Time 

S.D. 

133. Reaction Time 

S.D. 

134. Reaction Time ■ 

S.D. 

135. Reaction Time - 

S.D. 

136 . Reaction Time - 

S.D. 

137. Reaction Time - 

S.D. 

138. Reaction Time - 

S.D. 

139. Reaction Time - 
■ :S.D. . 

140. Reaction Time — 

S.D. ' ' ■ ' ■ 



• Brake Situation 
1 

Brake Sltxiatlon 
2 



Brake Situation 
3 



Brake Situation 

4 , , 



Brake Situation 
5 



Brake Situation 
6 



Brake Situation 
7, 

Brake Situation 
8 

Br^e Situation 
9 ~ 

Brake 'Situation 



141. Reaction Time 
Situation 1, 
T'S.D. 

142. Reaction Tln« 
Situation: 2 

: v';- S.D.' 

143. , Reaction; Time 

■" Situation 3 

144. Reaction Tine 
- Sitiiation 4" ;■ 

■ ; "-vvs.D. ■ 



- Left Steer 
Left Steer 
~ l^f -.Steer „ : 
-Left -StTOr:':' 



79.2+ 

39.95 

73.1 

43.78 

.424+ 

.153 

.227+ 

.107 

.190+ 
.092 

.137+ 
.132 

;126+ 
.104 



.3374 


.332 


j.78 


.179 


.338+ 


.319 


.240 


.237 


.339+ 


.334 


.216 


.215 


.268+ 


.259* 


.179 


.175 


.349+ 


.340 


.118 


.116 


.178+ 


.180 


.330 


.331 


::472+ 


.458* 


.392 


.395 


.420 


: .411+ 


.396 


.397 


.549“ 


, .528* 


.363 


.370 



83.8+ 

36.73 

71.2 

45.16 

.359+ 

.159 

.204+ 

.086 

.167+ 

.073 

.105+ 

.084 

. 101 + 

.071 

.316+ 

.180 

.223+ 
.227 

283+ 

.199 

.187+ 

.150 

.328+ 

.109 

.086+ 

.245 

.375+ 

.397 

.456* 

.393 

.5834- 

.348 



Variable Number and Description 


£ 


* M* Ra 








Normal 






Total 


Hale 


Female 




Total 


Male 


Female 


145. Reaction Time - Right Steer 
















Situation 1 


.792* 


.793* 


.784 




.786^ 


.792^ 


.778 


S.D. 


.078 


.070 


.114 




.096 


.071 


.120 


146* Reaction Time - Right Steer 
















Situation 2 


.740 


.739 


.751* 




.740 


.742 


.738 


S.De 


.207 


.209 


.194 




.207 


.203 


.213 


147. Reaction Time -* Right Steer 
















Situation 3 


.477 


.478* 


.471 




.476 


.490* 


.459 


SeD. 


.356 


.354 


.372 




.351 


.354 


.347 


148. Reaction Time - Rl^t Steer 
















Situation 4 


.427+ 


.424 


.442* 




.404+ 


.393 


.415* 


S.De 


.305 


.302 


.324 




.300 


.288 


.315 


149. Reaction Time-Right Steer 
















Situation 5 


.723* 


.727+ 


.702* 




.712* 


.745+ 


.673* 


S.D. 


.233 


.228 


.265 




.249 


.201 


.292 


150* Self Rated E^^ertness 


5.9 


5.9 


5.8 




6.8 


7.0 


6.6 


S*D* 


2.88 


2.89 


2.82 




2.08 


2.24 


1.86 


151-157* Accidents and Violations 

151 Percent No Accidents — Self- 
















Reported 


66.6“ 


64.4 


79.61- 




56.2° 


56.4 


56. 0»- 


S*D* 

152* Percent No Violations - Self- 


47.24 


47.96 


40.72 




49.67 


49.70 


49.76 


Reported 


85.2 


83.7 


93.9 




87.2 


82.6 


92.5 


S*D* 


35.59 


36.97 


24.22 




33.50 


37.97 


26.41 


153* Percent No Accidents - State- 
















Reported 


86.0 


85.1 


91.8 




85.1 


82.6 


88.0 


S*D* 


34.70 


35.68 


27.66 




35.66 


37.97 


32.58 


154. Percent No Violations - State- 
















Reported 


86.9 


84.7 


100.0 




91.3 


87.3 


96.0 


S.D* 


33.77 


36.02 


00.00 




28.24 


33.38 


19.65 


155* Percent No Accidents - Self and 














55.0+ 


State Reported 


65.7° 


63.4* 


79.6+ 




54.8° 


54.7* 


S.D* 

156* Percent No Accidents or Violations 


47.54 


48.26 


40.72 




49.82 


49.89 


49.87 


State 


78.2 


75.9 


91.8 




78.7 


72.5 


86.0 


S.D* 

157* Percent Cond>ined — No Accidents 
or Violations - State or Self 


41.35 


42.82 


27.66 




41.01 


44.77 


34.79 


Reported 


57.8 


55.3 


73.5° 




50.9 


48.3 


54.0“ 


S.D* 


49.45 


49.81 


44.61 




50.05 


50.08 


49.96 
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D. COKEELATION ANALYSIS 



Predictors of Accidents and Violations 

To predict accidents and violations, zero order correlations 
and multiple correlation coefficients were calculated for six 
groups of subjects, including total EMR's, Male EMR*s, Female 
EMR's, total Normals, Male Normals, and Female Normals. The 
correlation matrixes of relationships between variables for 
the various groups are presented in Appendix 0. 

The purpose in obtaining separate correlation matrixes for 
each of the six groups was to determine whether or not the pattern! 
of predictor-criterion correlations were the same or different for 
each of the groups. Inasmuch as an important part of this study 
was to examine the data for different patterns of relationships 
between EMR's and Normals, it appeared mandatory to carry out the 
correlation analyses on each group separately. Appendix P, shows 
the relationship of the predictor variables to the seven criterion 
variables (accidents and violation reports) for each group. 

Table 10 , page 69, sximmarizes the results of the correlation 
analysis. This table shows those groups for which, correlation 
coefficients were statistically significant at the 5% level of 
confidence or greater. The entries are the group numbers taken 
from each set of correlations as follows: 

Group 1. Total EMR 
Group 2. Male EMR 
Group 3. Female EMR 
Group 4. Total Normal 
Group 5. Male Normal 
Group 6. Female Normal 

This table is useful in stammarizing the correlation data to 
determine whether or not there are similar or dissimilar patterns 
of predictor criterion correlations for each of the groups. For 
example, 1, 2, and 3 indicated that there is a significant 
correlation for Total EMR's, Male EMR's and Female EMR's, but that 
the correlation coefficients for Normals were not statistically 
significant. Entries in the Table of 2 and 4 indicate that Male 
EMR's and Male Normals had statistically significant correlation 
coefficients while all other groups did not. The Table is useful 
in examining the number of significant correlation coefficients, 
the particular groups for which significance was obtained, and the 
particular criterion variables with which a given predictor 
correlated. Table 11, page 71, shows for each group the number of 




statistically significant correlations with each criterion variable, 
stanmarized from Table 10. Also shown in Table 11 is the magnitude 
of the correlation coefficient required for significance at the 
5% level of confidence. 

An examination of the tables in Appendix P shows that the 
significant correlations tended to be low, generally in the range 
of 0.10 to 0.25. The correlations for female EMR*s ranged as 
high as 0.45, however, it should be noted that the small sample 
size for this group (N=49) suggests that these correlations have 
a high standard error of estimate and may be atypical. 

The correlations obtained, although low in magnitude, 
are net likely to have been obtained by chance alone. At the 
5% level of confidence, 5 correlations in any group of 100 could 
be attributed to chance factors. Inspection of Table 11 shows 
that in 34 of the 42. cells, there were 5 or more correlations that 
were significant. Each set of correlations was based on 97 variables. 

Examination of Tables 10 and 11 clearly illustrates the 
uniqueness of correlations for each of the six groups. Only a very 
small mnnber of predictor variables (shown in Table 10) include more 
than one group entry, indicating that only in one of the groups was 
there a statistically significant correlation. In very few of the 
entries are there four or more groups with significant correlations. 



Multiple and Partial Correlation Analysis 

As the results of the zero order correlation analysis support 
the idea that there are different patterns of correlations among 
EMR*s and Normals for each of the criterion variables, multiple 
correlations and partial correlation analjrses were obtained separately 
for a number of: different groups. For practical reasons, it was 
decided to limit the ntmiber of multiple correlation and partial 
correlation analyses to be carried out. From a theoretical standpoint, 
it seemed advisable to single out those criteria that best represent 
accideht/violation behaviors. 

Multiple: correlation coefficients were obtained for 13 sets 
of data namely: 

1. State-reported accidents (Variable 153). Five 
multiple correlation coefficients, EMR-total, 

Male and Female, Normals — total and Male only. 

(Only one zero order correlation coefficient was 
significant for Normal Females using this criterion, 
precluding the calculation of a multiple correlation 
coefficient.) 




2. Combined criterion (Variable 157)- six multiple 
correlation coefficients. Whether or not there 
was an accident or violation reported either by 
the state or by the individual. 

3. State-reported violations (Variable 154). One 
multiple correlation- Total Nomal. 

4. State-reported accidents or violations (Variable 
156). One multiple correlation coefficient- 
Female EMR. 

This set of multiple correlations was selected for 
calculation as it was felt that the primary and most important 
criterion was state- reported accidents. Examination of Table 11, 
page 71, showed that the largest nimber of correlations, with 
two exceptions, occurred with Variable 157, the combined criterion. 

The other two combinations were used in those cases where there 
were a larger number of significant correlations than in the 
combined criterion or in state-reported accidents. It was felt 
that this approach would take into account the most "objective” 
of the criterion, state-reported accidents, and would take account 
of self reports and violations in a single criterion by using the 
combined criterion variable. The results of the multiple correlations 
are presented in Table 12, page 72. 

The results of the multiple correlations, as presented in 
Table 12 . page 72, shoves the number of variables used in the specific 
multiple correlation coefficients and the sample size of each group. 
The specific variables and zero order correlation coefficients are 
shown in Table 14, page 74. 

Examining further the multiple correlation coefficients, it 
is worth noting that in all comparisons between the multiple 
correlation coefficients of EMR*s and Normals that the multiple 
correlations are larger for EMR*s than for Normal students. However, 
as shown in Table 13 , page 73, the differences in the multiple 
correlations are significantly different only for total EMR's vs. 
total normals. 

Multiple correlations were obtained with variables 154, 156 and 
157, to determine whether or not the use of combined criterion of 
driving behavior, namely, a combination of accident and violation 
reports, would prove more reliable and hence yield a higher multiple 
correlation than state reported accidents alone. Comparing the results 
for variables 157 and 153, it can be seen that, with the exception 
of Female EMR*s, the multiple correlations with 157 are larger than 
with 153. However, as shown in Table 13, page 73, the differences 
were significant only for female EMR's. (This observation corresponds 
to the number of variables used in the multiple correlation for EMR*s, 

8 for state-reported accidents and only 4 for the combined accidents 
violation criteria. For female EMR* s, it is also interesting to note 
that variable 156, state-reported accidents and violations combined. 



yielded a lower multiple correlation coefficient than did state - 
reported accidents alone* For the total group, the multiple 
correlation for State -Re ported Violations was .279 using 13 
variables, slightly smaller than variable 157 and somewhat 
larger than the multiple correlation for State-Reported Accidents.) 

Generally, it can be concluded that there are differences 
between EMR and Normal groups in the extent to which accident/ 
violation criteria can be predicted. In addition, using violations 
as well as accidents, and self as well as state reports, results 
in a modest increase in the multiple correlation coefficients 
resulting presumably, from the greater reliability of the criterion. 

Table 14, page 74, shows the zero order correlation 
coefficients used in calculating the multiple correlations and 
partial correlations. This table is helpful in examining the 
results for each of the groups and for comparing the results for 
each criterion, State-Reported Accidents vs. Combined Accident 
Violation criterion. 

Sign reversals were examined to judge \diether the correlations 
represent different patterns of relationship for the groups being 
compared or whether the correlations might have arisen by accident. 

Sign reversals include those situations in which a positive 
correlation might be found for normal students while a negative 
correlation might be found for EMR*s; positive for Males and 
negative for Females; positive for one criterion variable and 
negative for another criterion variable. There are sign reversals 
in only two of the variables. Variables 48 and 72. With only two 
sign reversals, the overall correlational data cannot be placed 
in question as sign reversals might arise in two cases out of 56 
predictor variables by chance only. 

Table 15, page 78, showing the beta weights for each criterion 
variable, group and predictor variable, and underscores the uniqueness 
of the groups . The beta weights show the relative contribution of 
each variable to its respective multiple correlation coefficient. 
Negative beta weights show a negative contribution of the variable 
and positive weights a positive contribution to the multiple correlation 
correlation. 

Partial correlation analyses were carried out for the same 13 
groups as the multiple correlation analyses. The detailed results 
of these analyses are presented in Table Q-1 through Q-13 in Appendix Q. 
The variables used in each analysis are those that proved to be 
statistically significant in terms of their correlation with the 
accident/violation criterion in question. The tables shown in 
Appendix Q present the results in each EMR or Normal group and State- 
Reported Accidents or the Combined Criterion. 
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In examining this data, it is most useful , to determine the 
number of partial correlations in which the original correlation is 
reduced to a non-significant level. This data is summarized in 
Table 16 4 page 82. Overall, then, it would appear that the variables 
in the analysis tended to he independent; that is, partialling out a 
third variable did not very often reduce the original correlation to 
an insignificant level. . 












TABLE 10 



ACCIDENT VIOLATION VARIABLE 

GROUP-SUMMARY OF SIGNIFICANT CORRELATIONS BETWEEN INDEPENDENT VARIABLES 

WITH CRITERION VARIABLES 





SELF 


SELF 


STATE 


STATE 


ACC. 


VIOL. 


COMBINATION 


INDEPEND. REPORT 


REPORT 


. REPORT. 


REPORT. 


SELF AND 


SELF AND 


ACC. AND VIOL. 


variables ACC. 


VIOL. 


ACC. 


VIOL. 


STATE 


STATE 


SELF AND STATE 




151 


152 


153 


154 


155 


156 


157 


6 




4-5 


4 


4-5 


4 


4-5 


4-5 


7 




4 




4 




4 




8 


3 


4 




4 


3 






9 














3 


10 
















11 


1-2-3-5 


1-2 


1-2 


1-2-5 


1-2-3-5 


1-2-5 


1-2-3-6 


12 


1-4 


6 


1-3 




1 


3 




13 








4-5 








14 






6 










15 






1-3 


2 




1-3 




16 


1-2 








1 


3 


1-2 


17 






V 


5 


5 


5 


4-5 


lb 


5 








5 






19 


3 


6 


1-3 




3 


3 




20 




5 










1 


21 




1 


1-2 








1-2 


22 




5 












23 




3 










‘ 


24 




3-5 










1 


25 












6 




26 
















27 




5 




5 




5 


5 


28 


6 






1 


6 




6 


29 








4-5 








30 






2 










31 






2 


1 








32 




6 




1 








33 
















34 




1 




1-2 








35 








1-2 






1 


36 


4-5 




1-2 


4 








37 


5 






4 








38 


- 




4 






4 


5 


39 








4 








40 








4 




4 




41 




1 












42 






1-3 






3 




43 
















44 




2-4 












45 






4-5 






4 




46 






4-5 






4-5 


4-5 


47 




6 










5 


48 


1-2 


1-2 


4-5 


1-2 


1-2 




1-2 



• 
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TABLE lO(contlnued) 

ACCIDENT VIOLATION VARIABLE 

GROBP-SIM«sr OF SIGraFIOMW CORm^oIS BEISEEB nffiEIraDENT ViiRUBISS 

WITH CRITERION VARIABLES 




1- Total E.M.R. Group 

2- Hale E*M»R. Group 

3- Female E.M.R. Group 

4- Total Normal Group 

5- Hale Normal Group 

6- Female Normal Group 




TABI^ 11 
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t 



Sixnsnary of Nuznber of Predictor/Criterlon Correlation Coefficients 
(of 97 predictors with 7 criteria) 

Satistically Significant at the .05 Level of Confidence 




* Magnitude of 

Correlation Coefficient required for significance at the 
5Z Level of Confidence. 
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TABLE 12 



Multiple Correlation Coefficients (R) by Group and Selected Criterion Variables 



Group 


N 




Criterion Variable 


#153 

State 

Reported 

Accidents 


#157 

Combined 
Accident/ 
Violations 
Self & State 


#154 

State 

Reported 

Violations 


#156 

State 

Reported 

Accidents 

or 

Violations 


1. Total EMR 


344 


.422 


.444 


* 


* 


# Variables in R 




12 


19 


* 


* 


2. Male EMR 


295 


.320 


.419 


* 


* 


9 Variables In R 




8 


16 


* 


* 


3 . Female EMR 


49 


.794 


.489 


* 


.662 


# Variables in R 




8 


4 


* 


8 


4. Total Normal 


436 


.207 


.299 


.279 


* 


# Variables in R 




6 


8 


13 


* 


5. Male Normal 


236 


.273 


.385 


* 


* 


if Variables in R 




5 


10 


* 


* 


6. Female Normal 


200 


* 


.317 


* 


* 


if Variables in R 




* 


7 


* 


* 






- ■ j 






1 



* R NOT OBTAINED. 
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Refers to group oi criterion in left column 
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Significance of Difference in Multiple Correlation Coefficients 



8^157-Conibihed Accidents or Vio- 
lations Stat ^ - or Self- 
Reported 

1. Total EHr 

2. Hale MMR 

3. Female EMR 
4i Total Normal 

5. M^le Normal 

6. Female Normal 


... .. aai 

'■ 'r on. 

‘ . ON 

. c ■ ■ ’■ r 

» ' O CO 

\ n rr 

tt 

I - (D < rr 

^ 9 H- (D 

; . 5 o I. 

: >-* H* po. 

ID fi) (O' 

j rr 73 

W' H- O 

g §S 

CD (D 
CU 

> 

•. .. . .. o 

" o- 

H- 

cu 

(D 

P 

rr 

CD 


: . i *-» 

• ...♦ 7- ^ 

> • *. 1 

' : CO 

. . ■ fT' 

H‘ fi) 

■ 0:-r. rr 

rr (D 

C) 1 

PO 
(D 

: o o 

>1 

B rr 

5 (D 

•• .< 

. ... H- 

"..o- 

. - O 

■ rr 

. •• H- 

' ^ O 

: • ■ p;. 


• r' '■ ■ , «ttr 

-.V :■ 

tn-' 

tn . x^ Oo NO H» to- 

1U-. ' ' co" 

^ S’ 

: » 0-. :tt O rr 

rr B i-t rr (D 

r ,<0 tt . »-> (D -tt 1 

' -‘25 . (D.' > (D 

O 25 ac w *o 

r Hv. vO- V W/ 53 -S o 

rt ■ 

D H» 5 (D 

' H* p. , 

■>■ 

.. O ■ 

o 

H- 

P. 

. T ■ " rt 

'CD- ' 


Criterion Variable 
.aiid Groiip 






1 


1 - 
























’ H*. .. . - 


■ ON 




00 O 




tn 


o.'- :■ . 






^00 
















1 












- 


. . * ... ..... ...... . 


. ' 


^ . . . 






O 


1 










to 












< .1 












'.o" 




00 








VO 












; -x^- 








.1 . 


....... . 






VO 




















. . 




















1 .III 






II. 






























JN ^ to to 


, .. /■ 




. . ON . tn . 


>-» . 




o to. W ' 






VO tn 








1 




1 1 












X-^ H» , 


>-» 






on 




Ur ' :.H» 








. ^ 




ON Ui 










• 


















n 












p 






to * “ 






p* 












H- 

A 












i j 




1 




t 1 




rr 




• 




• 




O 




X“ 




X^ !-» 


tn 


i-f. 




NO 




NO H» 








00 




oo:; ^ 




' < 






• 






P 












»-t 












H- 




• 




• • 




P 








X* H» 


ON 


O' 


tfcj X- 


tn 




tn H» 




H» 


VD 


ON 




ON H» 




P 


1. : 1 . - 












• 












I_i o 












00 VO 












ON tn 














1 




1 








00 




to 








VO 




VO 


VO 






NO 




to 






■ ( 

H* 








N3 












O 




00 












I 1 






1 1 






• • 








N3 






















NO NO 






00 00 






oo: to 






H» 








N3 












X“ 




ON 












1 












• 








NO 
















00 












NO 













1 








74 



TABLE 14 

Zero Order Correlation Coefflclen Used In Calculating Multiple Correlation Coefficients 

and Partial Correlation Coefficients 



)!fl57-Coinbined Accidents or Vio- 
lations State- or Self- 
Reported 

1. Total EMR 

2. ^le EMR 

3. Female SMR 

4. Total Normal 

5. Male Normal 

6. Female Noi^l 


j5^156-St:ate-Reported Accidents 
or Violations 

1. Female EMR 


i?154-State-Reported Violation 
1. Total Normal 
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4. Total Normal 

5. Male Normal 


Criterion Variable 
and Group 


1 - 








to 












00 




. - . JS- 












JS 
















i 




to 








o 




o 








♦ \D 












VO 
















LP 










M 


o 










M 












o> 














jO 










M 












M 












ON 






1 








JO 




!-» 












to 












u> 


















• • 


LP 








M 


M M 


3N 








to 


M M 










Ov 


Ln ON 






















• 






n 






M 


. 


LP 


(D 






U> 




•O 


o« 






to 






p. 












o 












rt 












O 


• 






• 


LP 










M 


OO 




JS 






O 




< 
























p. 






• 












M 




VO 


o' 






M 






M 






00 






(D 






M 




4> 








to 




O 








Ln 














• • 








to 












00 




00 o 


o 






u> 




LO VO 












• • 












M M 


> 




U> 






Ln to 


«n 




O 






00 VO 


















!-» O 






M M 


> 










^ to 


?N 




^ Ui 






M ^ 












i 


fr- 












si 




J J 






• • 4 


S 




MM 






MO • C 


» 




4S to 






LO VO 






^ -Ln 00 






O 4S 










75 



Zero Order Correlation Coefficients Used in Calculating Multiple Correlation Coefficients 

and Partial Correlation Coefficients 
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#157~Coiri>lned Accidents or Vio- 
lations State- or Self- 
Reported 

1. Total EMR 

2. Male EMR 
3« Female EMR 

4. Total Normal 

5. Male Nprmal 

6. Fenmle Normal 


//156-State-Reported Accidents 
or Violations 

1. Female EMR 


//154-State-Reported Violation 
1* Total Normal 


//153-State-Reported Accidents 

1. Total EMR 

2. Male EMR 

3. Female EMR 

4. Total Normal 

5. Male Normal 


Criterion Variable 
and Group 


N 

(D 

n 

o 

o 

n 

cu 

(D 

O 
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.150 

.094 
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TABLE 14 (continued) 

relation Coefficients Used In Caicuiatlng Multiple Correlation Coefficients 
and Partial Correlation Coefficients ; 


.190 

.149 
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Beta Weights for Predictor Variables for Each Group and Criterion Variables 



1. Total E^Cl 

2. Male EMR 

, 3. Female EMR 

4. Total Normal 

5. Male Normal 

6. Female Normal 


tfl57-Comblned Accidents or Vio- 
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//156-State Reported Accidents 
or Violations 
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1. Total Nonnal 


//153-State-Reported Accidents 

1. Total EMR 

2. Male EMR 

3. Female EMR 
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Beta Weights for Predictor Variables for Each Group and Criterion Variables 
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Beta Weights for Predictor Variables for Each Group and Criterion Variables 



TABLE 16 



Suaimaxy of Results of Partial Correlation Analysis^ 



Criterion Variable 
and Group 




Number of 


Partial Correlations 


y6os 


Significant 

2 

Correlations 


Nuai>er 

Calculated 


Number ^ 
Significant 


Number Not 
Significant 


State Reported Accidents 
053) 












1. 


Total EMR 


.107 


12 


132 


110 


22 


2. 


EMR Males 


.113 


8 


56 


41 


15 


3. 


EMR Females 


.273 


8 


56 


42 


14 


4. 


Total Normal 


.094 


6 


30 


20 


10 


5. 


Normal Males 


.125 


5 


20 


13 


7 


State Violations (154) 












6. 


Total Normal 


.094 


13 


156 


85 


71 


State Accidents or Violatioc 
056) 


• 










7. 


EMR Females 


.273 


8 


56 


41 


15 


Combined Criterion (157) 












8. 


Total EMR 


.107 


19 


342 


264 


78 


9. 


EMR Males 


.113 


16 


240 


166 


74 


10. 


EMR Females 


.273 


4 


12 


6 


6 


11. 


Total Normal 


.094 


8 


56 


24 


32 


12. 


Normal Male 


.125 


10 


90 


68 


22 


13. 


Normal Females 


.138 


7 


42 


15 


27 



uetailed results are presented in ^pendix Tables Q-*l» Q-*13« 

2 

Stat i st i ca l l y significant at the 5Z level of confidence. 
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CHAPTER V 



DISCUSSION 

A. REVIEW OF THE PROBLEM 



One of the major factors in highway accidents is human behavior. 
Therefore, it is reasonable to seek measures that will improve human 
behavior involving the use of motor vehicles. A method of doing this 
is to develop a means of measuring and determining physiological and 
psychological variables that will serve as predictors of a person’s 
success as a driver. 

The purpose of this study was to measure and compare variables 
related to driving safety and to designate factors which can predict 
the success of EMR students in contrast to students with normal 
intelligence while operating motor vehicles. It was decided to 
compare EMRs and Normals because of the limited knowledge available 
on the driving behavior of EMRs in contrast to Normals. 

The design for this study consisted of four groups of 
intellectually normal and retarded males and females ranging in 
chronological age from 16 to 20 years. (Reference design in Chapter 
III) 

The method of selecting subjects consisted of a state wide quota 
sample. (A detailed explanation of sampling procedures and techniques 
is contained in Chapter III.) 

In conducting the study, instruments were selected that would 
measure combinations of the following specific variables: visual acuity, 
eye-hand coordination, personality factors, perceptual organization, 
field of vision, reaction to stressful situations, attitude toward 
driving and knowledge of driving regtilations. (A detailed explanation 
of test instruments is contained in Appendixes A through G.) 

Presented in this Chapter is a detailed discussion of the 
findings presented in Chapter IV which include: 

1. A discussion of the differences in the patterns of accidents 
and violations reported. 

2. A discussion of the variables that are related to accidents 
and violations for the group. 

3. A discussion of those variables that may serve as predictors 
of accidents and violations for EMRs and Normals, and Males 
and Females. 

. A discussion of related literature. 
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5. Summary of results. 

6 . Recommendations . 

7. Implications for future research. 



B. PATTERNS OF DRIVING BEHAVIOR 



Description of Accident Violation Behavior Measures 

The complexity of this study and driving behavior necessitates 
the use of four different criterion variables to obtain different 
measures of driving behavior: 

1. Self-reporting of accidents, (variable 151) 

2, Self-reporting of violations, (variable 152) 

3, State records of accidents, (variable 153) 

4. State records of violations, (variable 154) 

In obtaining accident and violation data on all subjects, two 
methods were used: 



1, At the time the subjects were tested, a card was completed, 
describing how many accidents and violations the subjects 
were involved in and a description of each. 

2, The subjects driving records were then checked with their 
operator plate nximber to verify accidents and violations 
as recorded at the Bureau of Traffic Safety in Harrisburg, 
Pennsylvania. 



The reasons for a detailed self-report of accidents and 
violations by each subject at the time of testing were: 



1. State requirements specify which accidents must be reported 
on an official form within a five day period, 

a. Any accident involving death or bodily injury. 

b. Property damage in excess of $100.00. 

c. Accidents involving a parked car (no owner or driver 



2, The testing of subjects covered a time span of nine months 
(September 1969 - May 1970) . 

3. The time factor involved in reporting accidents and 
violations to Harrisburg, A person may be arrested for a 
traffic violation, but depending upon factors such as charge, 
conviction date, court proceedings, it may not appear on a 
Subject's driving record from one month to a year. 

The time factor involving testing dates compared to exposure 
rates had to be considered. The subjects tested during 
September through December, 1969 were exposed to less 
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driving and hazardous situations than those tested from 
January through May, 1970. 

To provide a more detailed analysis, three additional criterion 
variables were selected: 

1. Self and state reported accidents, (variable 155) 

2. Self and state reported violations, (variable 156) 

3* A combination of self and state reported accidents and 
violations, (variable 157) 

It Is felt that this combination of self and state accident/ 
violation variables provided additional accurate criterion 
variables. 



C. PATTERNS OF ACCIDENTS AND VIOLATIONS 



Accident and Violation Reporting 

The percentage of students In each group for which an accident 
or violation Is recorded Is shown In Table 9 , Chapter IV. This study 
was designed to match the EMR and Normal groups with regard to state 
reported accidents. This was accomplished by requesting that school 
personnel refer students to the research project whom they believed to 
have been Involved In accidents as well as those who were not In 
accidents. As a result, there Is little difference between the 
percentage of Normals and EMRs In state reported accidents. 

With the exception of the two criterion variables (151, self 
reported accidents and 155, state and self reported accidents), there 
is no significant difference between the total EMRs and the total 
Noraals. Thirty-seven percent of the EMRs reported that they had 
accidents. The state reported only 14% of the EMRs had accidents, 
therefore, there is a difference in the self reporting with the state 
reporting for the retarded of 23%. Forty-six percent of the Normals 
reported that they had accidents while the state reported only 15%. 

There is a discrepancy of 31% between self and state reported 
accidents for the Normal group. 

With the exception of variable 155 (self reported and state 
reported accidents) , there were no significant differences in the 
percentage of EMR males with Normal males in reporting of the difference 
between combinations of accidents and violations . It can be observed 
there is a discrepancy between self and state accidents of 21% for the 
retarded and a 28% differential for noraals. It can be assumed that 
basically the groups are the same on the main criterion variables 
(153 and 157) with no significant differences between the percentages. 
(Reference Table 9 , page 55) 



on variables of the comparison of the female group 
in the percentages between the Nomal^and’^Em ^emalH^^^ 

if thfl2a^rm‘'s^ple°L ViL 

mall COTpared to the others and that the percentage reportina -.o 

® “■® I®^ser than any other group. This may account ffr the 
ifferences among females, in variables 151, 155 and 157 . 



relatioShiprof tL"’*® I°II°Yl“8^P®Ses is a discussion of the inter- 
rerationsnips of the seven criterion variables. 

^e correlations show the extent to which self and state 
reported accidents and violations are related. For ex^mplf i| the 
correlatfons are high, then the two methods of report^S ari ^Lilar 
If correlatfons of accidents and violations are h^h, then lh;sT 

the tntfli o- * P^Se 87 shows the correlation matrixes for 

prLented f^^he’ ” "“w I**® "he norm^L are 

for the EMR' are hand corner of the matrix and the results 

ror me tiMRc, are found rn the lower left. 

These correlations show modest similarity in the seif anti 
reports for accidents and violations. The corSlation 0 ^^'^?^ 
reported accidents and violations ranged from .026 to .299 (excludine 
the zero correlation for EUR females); the correlations of self- 

to^283. ^Thesa*^'* smilar, ranging from -.129 

r, * correlations indicate little commonality among 

acc,-dan^® " 'Violations. Thus, students who have beefi^oj^d in 
accfdents are not likely to have been involved in violations. 

Examining the correlations in Table 17, oaee 87 of c«if 

fr^" """ ISSr^hS^^rLLtionrrmging 

from .355 to .589 (Normal and EMR Females, respectively. Thfse^ 
correlatxons indicate a fairly high degree of commonality in self 
and state reported accidents., ^ 

results for self and state reported violations show 

from .493 to .564 (Total EMRs and Normal Males 

seira^rlt: - ^-- 1 ^ high degree of commonality i^’ 

s ate reported accidents. The zero correlation for EMR 

by'^rstatef"''®®^’'''®'* no violations were reported 

nie. examination that follows, focuses on the extent that there 
f? 1“ the. patterns of . relationships for the EMRs and for 

the Normals. TaMe_18, page 88 indicates no significanrSLrence° 
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TABLE 17 



CORRELATION MATRIX OF RELATIONSHIPS FOR VARIABLES 151 THROUGH 157 

FOR TOTAL EMR WITH VARIABLES 151 THROUGH 157 FOR TOTAL NORMAL 

TOTAL NORMAL GROUP 
r = .094 at .05 level 





151 


152 


153 


154 


155 


156 


157 


151 




.269 


.396 


.121 


.973 


.375 


.899 


152 


.242 




.128 


.562 


.271 


.369 


.391 


153 


.515 


.186 




.099 


.461 


.804 


.426 


154 


.273 


.493 


.292 




.128 


.593 


.315 . 


155 


..981 


.233 


.557 


.283 




.427 


.924 


156 


.491 


.394 


.763 


.735 


.523 




.530 


157 


.330 


.489 


.472 


.454 


.847 


.619 






TOTAL EMR GROUP 
r = .107 at .05 level 




















TABLE 17a 












CORRELATION MATRIX OF 


RELATIONSHIPS FOR VARIABLES 


151 THROUGH 


157 






FOR EMR MALES 


WITH VARIABLES 151 


THROUGH 157 FOR NORMAL MALES 

NORMAL MALE GROUP 
r = .125 at .05 level 




151 


152 


153 


154 


155 


156 


157 


151 




.273 


.431 


.100 


<966 


.395 


.851 


152 


.267 




.114 


.564 


.279 


.393 


.443 


153 


.504 


.202 




.026 


.503 


.744 


.433 


154 


.275 


.503 


.299 




.112 


.619 


.369 


155 


.978 


.256 


.531 


.284 




.448. 


.880 


156 


.476 


.418 


.744 


.754 


.510 




.596 


157 


.826 


.490 


.465 


.471 


.844 


.626 






EMR MAZE GROUP 
r = .113 at .05 level 
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TABLE 17b 









correlation matrix of relationships for variables 151 THROUffl 157 

FOR EMR FEMALES WITH VARIABLES 151 THROUGH 157 FOR NORMAL FEMALE 

NORMAL FEMALE GROUP 
r = .138 at .05 level 





151 


152 


153 


154 


155 


156 


157 


151 




.283 


.355 


.179 


.980 


.368 


.960 


152 


-.129 




.129 


.523 


.277 


.268 


.309 


153 


.589 


-.076 




.239 


.408 


.915 


.400 


154 


.000 


.000 


.000 




.174 


.506 


.221 


155 


1.000 


-.129 


.589 


.000 




.417 


.980 


156 


.589, 


-.076 ^ 


1.000 


.000 


.589 




.437 


157 




.425^- 


% i .496 


.000 


.843 


.496 





EMR FEMALE GROUP 
r = .273 at .05 level 
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TABLE 18 



SIGNIFICANT DIFFERENCE AMONG CORRELATION 
COEFFICIENTS FOR NORMAL AND E.M.R. STUDENTS 
FOR CRITERION VARIABLES 151 THROUGH 157 
(SELF AND STATE ACCIDENTS AND VIOLATIONS) 



CRITERION 

VARIABLES 

EMR NORM. EMR NORM. EMR NORM. 

CORR. CORK. Z Sim. CORK. CORK. Z SlOJ. CORK. CORR. Z SIGN. 



151-152 


.242 


.269 


.416 


151-153 


.515 


.396 


.208 


151-154 


.273 


.121 


2.220 


152-153 


.186 


.128 


.972 


152-154 


.493 


.562 


1.388 


153-154 


.292 


.099 


2.800 


151-155 


.981 


.973 


2.500 


151-156 


.491 


.375 


1.666 


151-157 


.830 


.899 


3.988 


152-155 


.233 


.271 


.555 


152-156 


.394 


.369 


.416 


152-157 


.489 


.391 


1.666 


153-155 


.557 


.461 


1.805 


153-156 


.763 


.804 


1.524 


153-157 


.472 


.426 


.692 


154-155 


.283 


.128 


2.220 


154-156 


.735 


.598 


3.470 


154-157 


.454 


.315 


2.220 


155-156 


.523 


.427 


1.666 


155-157 


.847 


.925 


5.277 


156-157 


.619 


.530 


1.805 



n.s. 


.267 


.273 


.114 


n.s. 


.504 


.431 


1.150 


.05 


.275 


.100 


1.954 


n.s. 


.202 


.114 


1.150 


n.s. 


.503 


.564 


.689 


.01 


.299 


.026 


3.100 


.01 


.978 


.966 


.000 


n.s. 


.476 


.395 


1.150 


.01 


.826 


.851 


.919 


n.s. 


.256 


.279 


.344 


n.s. 


,418 


.393 


.230 


n.s. 


.490 


.443 


.689 


n.s. 


.551 


.503 


.804 


n.s. 


.744 


.744 


.000 


n.s. 


.465 


.443 


4.942 


.05 


.284 


.112 


1.954 


.01 


.754 


.619 


2.990 


.05 


.471 


.369 


1.370 


n.s. 


.510 


.448 


.919 


.01 


.844 


.880 


1.600 


n.s. 


.626 


.590 


.574 



n.s. 


.129 


-283 


1.010 


n.3« 


n.s. 


.589 


.355 


1.960 


.05 


n.s. 


.000 


.179 


1.140 


n.s. 


n.s. 


.076 


.129 


.310 


n.s. 


n.s. 


.000 


.523 


3.670 


.01 


.01 


.000 


.239 


1.520 


n.s. 


n.s. 


1.000 


.980 


1.700 


n.s. 


n.s. 


.589 


.368 


1.835 


n.s. 


n.s. 


.843 


.960 


4.550 


.01 


n.s. 


.129 


.277 


1.010 


n.s. 


n.s. 


.076 


.268 


1.265 


n.s. 


n.s. 


.425 


.309 


.823 


n.s. 


n.s. 


.589 


.408 


1.580 


n.s. 


n.s. 


1.000 


.915 


21.770 


.01 


.01 


.496 


.400 


.760 


n.s. 


n.s. 


.000 


.174 


1.140 


n.s. 


.01 


.000 


.506 


3.544 


.01 


n.s. 


.000 


.221 


1.455 


n.s. 


n.s. 


.589 


.417 


1.455 


n.s. 


n.s. 


.843 


.980 


6.772 


.01 


n.s. 


.496 


.437 


1442 


n.s. 



Z transforation method was used for calculating significance of differences. (Walker 
and Lev - 1958) 

Z needed at .05 level for significance = 1.96 
Z needed at .01 level for significance = 2.57 
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in correlations for the EMRs and. Normals for variables 151 and 152 
(self reported accidents and self reported violations); and for 
variables 152 and 153 (self reported violations and state reported 
accidents). There was a significant difference fcr the female EMR 
with variables 151 and 153 (self and state reported accidents). This 
indicates that the retarded females more often reported accidents 
in a manner consistent with the state records. There is a significant 
difference in the correlations for the total and male EMR group for 
variables 153 and 154 (state reported accidents and violations). This 
indicates that to a moderate degree, EMR students who tend to have 
state reported accidents also tend to have state reported violations. 
This is not the case for the Normal group. An examination of the 
differences in correlations for variables 155 through 157 shows some 
significant differences in correlation patterns, but generally supports 
the conclusion of the similarity of EMRs and Normals in accident and 
violation reporting. 



Chronological Age (Variable 6) 

The Normals tested were younger than the EMR groups. For the 
EMR groups, accidents appeared to be distributed in equal proportion 
in all ages. For the total normal group and male normal group, the 
older the subjects were, the more likely an accident or violation 
was reported by both self and state. For the total normal group, 
there was a negative correlation between age and criterion variables 
152 through 157. For the male normal group, there was a negative 
correlation between age and criterion variables 152, 154, 156, and 
157. Although age was included in three out of four multiple 
correlations, the beta weights (variable 152, -.013, variable 154, 
.044, variable 157, .047) show that age ranks low as a predictor 
of accidents and violations. 

Age was not an independent predictor for criterion variable 
153, when the other variables were controlled by partial correlation 
methods. (Reference Appendix Q-4) The partial correlation for the 
total normal group for age and criterion variable 153 was based on 
^relationships with Wilson variables 38, 45, 46 and 48 and driving 
experience (variable 75). 

For the total normal group and criterion variables 154 and 157, 
the partial correlations revealed that age was significant when all 
other variables were controlled. For the male normal group, age 
remained significant when all of the variables were controlled. 
(Reference Appendix Q-12) 

These i^shlts are consistent with the findings of the National 
Education Association Research Division which states, "that while 



D. DISCUSSION OF INDEPENDENT VARIABLES WITH 

CRITERION VARIABLES 
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teenaprs have more than the normal number of accidents, the involve- 
ment IS not as great as the people aged 20-24”, and of the results 
reported xn the Travelers 1970 Book of Street, Highway and Interstate 
Accident Facts, (Table 4, page 8) which reveals that drivers under 18 
years of age have considerably lower involvement in fatal and non-fatal 
accidenus than those over 18 years of age. 

Height (Variable 7) 

. 1 . The height of the subjects tested did not make any difference 
e number of accidents or violations reported for the EMR groups. 

Normals tested with accidents, height was related to the 
following criterion variables: self reported violations (152), state 
reported violations (154), and accidents or violations — state 
reported (156). The relationship was negative, indicating that the 
taller the subjects, the more they were involved • in violations 
reported by self, state, and a combination of both. 

However, in the partial correlations for the total normal group 
and criterion variable 154, height became insignificant when the other 
a la les were controlled, with the exception of variables 29 and 99. 
(Reference Appendix Q-6) 

Weight (Variable 8) 

The EMRs tested weighed an average of seven pounds more than 
the normals. For the total normal group, heaviness was related to 
criterion variables 152 and 154. Iherefore, the heavier the normal 
subjects were, the greater the number of self and state reported 
violations. However, the partial correlations revealed that for the 
total normal group and criterion variable 154, weight was not an 
independent predictor of accidents. When the other variables were' 
held constant, weight became insignificant for all except variable 29. 

( eference Appendix Q-6) For the female EMR group, heaviness was 

c’^^terion variables 151 and 155. Again, the heavier the 
El females, the more self-reported accidents (variable 151) and the 
combination of self and state reported accidents (variable 155). 

Wearing of Glasses (Variable 9 ) 

It was found that ten percent more of the total Normal group 
wore gl^ses than the total EMR group. Almost half of the females 
tested in both groups wore glasses. No relationship between the 
wearingof glasses and the accident-violation criterion variables was 
found with the exception of female EMRs to the combined criterion 

correlation for female EMRs was negative, indicating 
that those EMRs who wore glasses were_ most likely to be accident free. 

-•-Als:ov vthe:.partiaa -correlation ;reveraled :that cf or -group 
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and criterion variable 157, that the wearing of glasses was inter- 
related to the other variables, supporting the conclusion that the 
wearing of glasses was not related in any important way to accidents 
and violations. (Reference Appendix Q-10) 

. Handedness (Variable 10) 

The majority of subjects tested were right handed (84% of the 
Normal and 86% of EMR) . No relationship between handedness and any 
of the accident violation criterion variables (151-157) was found 
in this study. Therefore, it need be of little concern to a teacher 
of Driver Education whether a student be right or left handed. 

Class in School (Variable 11) 

The Normal subjects average higher in grade in school, but 
younger in chronological age than the EMRs . Therefore, the EMRs in 
any class have been driving for a longer period of time. There was 
a negative correlation between variable 11 and all criterion variables 
(151 through 157) for the total EMR and male EMR groups. Also, the 
multiple correlation revea.led a beta weight of —.135 with criterion 
variable 153. Class in school ranked high as a predictor of 
accidents. This further substantiates the results of the zero order 
correlations that the higher the grade in school for the EMR, the 
more likely they are to have accidents. The partial correlation 
reveals that class in school is an independent predictor of accidents. 

The multiple correlation for the male EMR group showed a beta 
weight of -.176 with criterion variable 153 and a —.211 with criterion 
variable 157. This variable ranked as the highest predictor of 
accidents for the male EMR group. Also, there were significant 
negative correlations for the total EMR group and the EMR males with 
all criterion variables. There was a significant negative correlation 
with criterion variable 151 and 157 for the EMR females. There was no 
significant correlation for the total normal group and the female 
normal group. However, there was a significant negative correlation 
with criterion variables 151, 154, 155, and 156 for the normal male 
group . 



In an effort to find an adequate explanation for this 
correlation, it was hypothesized that this relationship may have been 
due to greater length in driving time and more exposure to traffic 
situations. To check this possibility, the partial correlations of 
class with age, driving experience in months, and miles driven per 
year were checked to deteinnine if controlling for these variables 
accounted for the correlation. Class in school remained an 
independent predictor of accident /violation behavior. Examination 
of the data showed that age, driving experience, and miles driven 
per year did not reduce the correlations. 




Residence (Variables 14 throu}^ 18) 



When examining the residen 3 variables, it was found that a 
significantly greater number of normal students lived in cities, 
towns and suburbs. The EMRs came primarily from rural and farm areas. 

Residence (living in suburbs or cities) , for total EMR groups 
and female EMR groups, was correlated with criterion variables 153 
(state reported accidents) and 156 (self and state reported violations) . 
This was a significant negative correlation, indicating that the EMRs 
who lived in the cities and suburbs were more likely to have accidents 
and violations. The partial correlation revealed that for the female 
EMR group and criterion variable 156 , that when other variables ware 
controlled, residence remained significant. (Reference Appendix Q-7) 
Residence for male EMRs was correlated with criterion variable 154 
(state reported violations) . This was a significant negative 
correlation indicating that living in the cities and suburbs for male 
EMRs was related to having violations. 

For total EMR groups, living in all areas with the exception 
of suburbs was related to criterion variables 151, 153, 155, and 157. 

The multiple correlation revealed a beta wei^t of -.327 for the total 
EMR group with criterion variable 153. This variable ranked as the 
number one predictor of accidents for the total EMR group. In the 
partial correlation, residence (variable 16) dropped out as being 
significantly related when variables 36, 49, 51, 81, 99, and 100 were 
held constant. Looking at the nature of these variables, (Wilson 
Recognition of Simple and Complex Detail Tests and Reaction Time 
Tests on the Driving Simulator) leads to the conclusion that these 
differences can be attributed to psycho-motor and coordination 
differences among those subjects living in urban, as compared to non— 
urban locations. 

The partial correlation for the male EMR group and criterion 
variable 157 showed residence (variable 16) to be an independent 
variable. (Reference Appendix Q-9) Residence (variable 16) , for 
the total and male EMR group and criterion variable 157, remained 
independent in every correlation. 

Male normals living in the cities were less likely to have 
accidents than those living in all other areas (criterion variables 
154-157) . But for male normals living in all areas other than cities , 
the multiple correlation revealed a beta weight of -.131 with 
criterion variable 157. Residence (variable 17) proved to be a good 
predictor of accidents for the normal male. The partial correlation, 
for the total normal group and criterion variable 157 , revealed that 
residence (variable 17) was an independent variable. Residence 
remained significant when the other variables were controlled. 

‘ - lid 



ERIC 



92 



(Reference Appendix Q~ll) Residence (variable 17) for the male normal 
group and criterion variable 157 remained independent when other 
variables were controlled. Male normals living in all areas, with the 
exception of suburbs, were related to criterion variables 151 and 157. 

The multiple correlation, for the female EMR group residing on 
farms, rural areas, towns and cities (variable 16), had a beta weight 
of ,534 with criterion variable*153 and a beta weight of .154 with 
criterion variable 156. The residence variable ranked high in the 
prediction of accidents for the female EMR. 

The partial correlation, for the female EMR group and criterion 
variabJLe 153, indicated that when variables 19, 42, 49, 68, and 69 
were controlled, residence variables 15 and 16 remained high predictors, 
(Residence did influence the results on the Wilson variables 42 and 49 
and Pennsylvania Manual scores for this group.) 

It was hypothesized that accident susceptibility as related to 
residence may be explained by socio-economic factors. When father's 
occupation, a measure of socio-economic status, is held constant, 
residence still remains independent. (Reference Appendix Q-3) 

The results of this study verify the findings of Finesilver, 
(i962)y and Gutshall, Harper, and Burke, (1968) , in their studies on 
residence for EMRs. 

Father's Occupation (Variable 19) 

In general, normal students compared with EMR students appear 
to come from higher socio-economic backgrounds as revealed by father's 
occupation. With the exception of female EMRs, there were no 
significant correlations between father's occupation and the accident 
violation criterion variables. 

Comparing fathers' occupation to groups and criterion variables 
revealed that EMR females whose fathers were in skilled or professional 
occupations were more likely to have bad accidents . An example is the 
negative correlation with criterion variables 151, 153, 155, and 156, 
while the EMR -females who came from homes where the father was in an 
unskilled occupation, tended to have fewer accidents. 

The partial correlation reveals that for the female EMR group 
and criterion variable 156 that father's occupation is an independent 
predictor of accidents when other variables are controlled. (Reference 
Appendix Q-3 and Q-7) However, the multiple correlation showed that 
the beta wei^ts for this group rank low and therefore, father's 
occupation cannot be used as a strong predictor of accidents. 
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'^3.s a nagative ralationsliip for normal girls coming from 
homes with skilled fathers to criterion variable 152 (self reported 
violations) . This indicates that normal girls with skilled fathers 
had more self reported violations. 



Visual Acuity (Variables 20. 21 and 22) 

^ibh the exception of the femalss, there were no significant 
differences on visual acuity scores. These results are consistent 
those of Egan (1967, p. 323) who reports that on visual acuity 
and sight vision tests, both EMR and Normal groups scored equally 
well. 

Visual acuity in the left eye was related for the total EMR 
group to the combined criterion variable 157. Surprisingly, this 
relationship was negative indicating the higher the acuity score in 
<-he left eye, for the total EMR group, the more combined accidents 
and violations reported (variable 157) . Visual acuity for the left 
eye was related to self-reported violations for the male normal. 

For the male normal group, the higlier the acuity score in the left 
eye, the more self-reported violations (variable 152) . 

The multiple correlation for acuity in the left eye revealed 
low beta weights. 

Visual acuity in the right eye showed a negative relationship 
to the total EMR and male EMR groups. Again, the higher the acuity 
score the greater the involvement in accidents. Also, the multiple 
correlation showed a beta weight of -.128 with criterion variable 
153 and -.098 with criterion variable 157. For the male EMR group, 
acuity in the right eye is a fair predictor of accidents. Fcr the 
total EMR group and criterion variable 153, visual acuity in the 

ays (variable 21) re m a i ned significant when the other variables 
were controlled. The partial correlation revealed acuity to be an 
independent measure with criterion variable 153. (Reference 
Appendix Q-1) Also, visual acuity (variable 21) was an independent 
predictor for the male EMR and criterion variable 153. When the 
other variables were controlled, variable 21 still remained 
significant. (Reference Appendix Q-2) 

Visual, acuity in the right eye (variable 21) for the male EMR 
and criterion variable 157 , did not remain significant when 
other variables were controlled. (Reference Appendix Q-9) 
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In the partial correlation for the total EMR group and criterion 
variable 157, visual acuity in the right and left eyes (variables 20 
and 21) became insignificant when other variables were controlled. 
Therefore, these two variables are inter-related to other variables in 
the correlation matrix. (Reference Appendix Q-8) 

The combined acuity scores showed a negative relationship with 
self-reported violations (variable 152) for the male normal group. 

This study reveals that the higher the acuity score in both eyes 
combined for male normals, the more self-reported violations. 

Goldstein (1963, page 2) found that visual acuity did not relate to 
accident involvement. In contrast, this study reveals unusual results 
on acuity scores. The higher the acuity c cores for some groups, the 
more accidents and violations reported; whereas, there was no 
relationship shown for other groups . 

Depth Judgement (Variable 23, 24 and 25) 

In the Depth Judgement Test, scores for the total EMR group 
were significantly related with the combined criteria variable 157 . 

This was a positive correlation; therefore, the higher the score on 
judging distance (nearness) on cars close to the subject, the less 
chance of his being involved in accidents or violations. There was 
no relationship between judging distance (nearness) and accidents for 
the other groups. In the partial correlation for the total EMR group 
and criterion variable .157, depth judgement nearness (variable 24) 
was inter— related with other variables. In ten of 17 correlations, 
variable 24 dropped below the significance level. But in five out of 
six correlations with the stress variables (81, 83, 86, 89, 99 and 
100), variable 24 remained significant. Therefore, it can be assumed 
that these stress variables measure something different than that 
measured by variable 24. (Reference Appendix Q-8) The Depth 
Judgement for cars at a distance (famess) did not correlate with any 
of the accident violation criterion for any of the groups. This 
means, that for the EMR groups, the more accurate they are in the 
perceiving a situation which is close to them, the more likely they 
are to react correctly and avoid accident situations. 

The mean scores for depth judgement showed no significant 
difference between the EMR and Normal groups on the ability to judge 
distance. These findings are not completely consistent with a 
similar report by Egan (1967, p. 323) who, in comparing EMRs and 
Normals, reports that depth judgement tests indicate a deficiency in 
the EMR's ability to gauge distance between automobiles. 
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Color Vision (Variable 26) 



Color vision showed no relationship to any of the criterion 
variables for any of the groups. Very few subjects in this study 
had a deficiency in the ability to distinguish color, accounting 
for the lack of relationships for this variable. Egan (1967, p. 323) 
reported the same results in his study. 

Field of Vision (Variables 27, 28 and 29) 

Field of vision for the left eye for male normals was related 
to criterion variables 152, 154, 156 and 157. Surprisingly, the 
nature of the relationship was a negative one, indicating the better 
the peripheral vision in the left eye for normal males, the more 
likely they are to have reported some type of accident or violation. 

The partial correlation revealed that for the normal male and 
criterion variable 157, field of vision in the left eye appears to 
be an independent variable. When the other variables are controlled, 
variable 27 was insignificant in three of nine correlations. 
(Reference Appendix Q-12) 

Field of vision in the right eye for normal females was 
related to criterion variables 151, 155 and 157. The relationship 
was negative, indicating the better the peripheral vision in the 
right eye, the more self reported accidents, and combinations of self 
and state reported accidents. The multiple correlation revealed a 
beta weight of -.121 with criterion variable 157, indicating that 
field of vision scores are a fair predictor of accidents for female 
normals . 

Field of vision in the right eye for the total EMR group was 
related to criterion variable 154 (state reported violations) . The 
relationship was negative, indicating the higher the score on 
peripheral vision in the right eye, the more state violations. 

Total scores, on the field of vision test, showed the female 
EMRs scored lower than any of the other groups. This indicates a 
deficiency in vision for this group and shows a definite need for 
specialized training. This weakness, commonly called tunnel vision, 
is habitual. It may be corrected through special training and 
practice, so that the subject will compensate for this weakness when 
driving . 

Total field of vision scores for totaj and male normal groups 
was related to criterion variable 154. This relationship was 
negative indicating the higjher the total field of vision score, the 
more state reported violations.. However, the partial correlation 




for the total normal group and criterion variable 154 revealed tiiat 
total field of vision is an independent predictor. Variable 29 
remained significant in all correlations except when height and age 
were controlled. (Reference Appendix Q-6) The authors have no 
logical explanation for the negative relationship in the field of 
vision test. 



SUMMARY OF FINDINGS FOR DRIVER EVALUATOR 



Overall, the findings for the driver evaluator (Field of 
Vision and Visual Acuity Tests) are surprising. The higher the 
acuity and field of vision scores, the more likely accidents and 
violations were reported. 

However, the depth judgement correlations were in the expected 
direction. The higher the scores on judging distance, the less 
chances of having accidents and violations reported. 

EMRs when compared to normals were deficient in the field of 
vision test. Also, the female EMRs were deficient in the visual 
acuity tests. 

In any case, it may be that those subjects with visual 
limitations were compensating for them while driving, such as 
constantly moving the eyes or looking more in the direction of the 
weak eye, while those without visual deficiencies may tend to be 
more easily distracted. 

These findings are not completely consistent with those of 
other investigators. Egan (1967, p. 324) reports that peripheral 
vision defects are no more of a problem for the EMR student than 
for the normal student. 

The negative correlations found in the Driver Evaluator Tests 
are particularly difficult to explain. For practical purposes, as 
screening devices for drivers, the depth judgement test appears to 
be more useful for predicting accident or violation susceptibility. 

Wilson Test of Driver Selection (Variables 30 throu^ 51) 

Wilson Test I , Visual Attention (Variables 30-32) , showed that 
the EMR females had less complete, less correct, and less percent 
correct than any other group. 

Wilson Test II , Depth Visualization (Variables 32-35) , showed 
that the total EMRs, EMR males, and EMR females had less complete 




than the normal groups. Also, the percent correct was greater for 
the normal groups. The EMR females scored lower on the number and 
percent correct than any other group. 

Wilson Test III , Recognition of Simple Detail (Variable 36-38) , 
showed that the normal groups completed more of the test items and had 
more items correct than the EMR groups. However, there was not more 
than a one percent difference on percent correct between the total 
group scores. 

Wilson Test IV , Recognition of Complex Detail (Va'iable 39- 
41) , showed that the normal groups had a greater number complete and 
a greater number correct than the EMR groups. Also, the normal 
groups had a greater percent correct than the EMR groups . 

Wilson Test V , Eye-Hand Coordination (Variable 42-44) , showed 
that the normal groups had a greater number complete, correct, and 
percent correct. 

Wilson Test VI , Steadiness (Variable 45-47) , showed that the 
normal groups had a greater number complete, correct, and a greater 
percent correct. 

The normal groups completed more items on most of the Wilson 
Sub-Tests than the EMR groups. If the normals had hi^ score:>, they 
had fewer accidents. The normals who passed more of the total 
battery of the Wilson Test had fewer accidents and violations. Also, 
the multiple correlation for the male normal group revealed that 
variable 45 (Wilson Test 6 - Steadiness) had a beta weight of .175 
on criterion variable 153. Variable 48 (Number of Wilson Tests 
Passed) had a beta weight of .147 with criterion variable 153. 

Variable 47 (Wilson Test 6 - Steadiness — Percent Correct) had a 
beta weight .042 with criterion variable 153. The Wilson Test ranked 
as a high predictor of accidents for the normal male group. 

The partial correlation revealed that for the total normal 
group and criterion variable 153, Wilson Test variables 38, 45, 46, 
and 48 are independent predictors . (Reference Appendix Q— 4) 

Also, the Wilson variables 45, 46, and 48, for the normal male 
group and criterion variable 153, were .xndependent variables. 

(Reference Appendix Q-5) 

The partial correlation for the normal males and criterion 
variable 157 shows that the Wilson variables (38, 46, and 47) to be 
independent variables. (Reference Appendix Q-12) 

The partial correlation for the total normal group and criterion 
15^, revealed that Wilson variables (36, 37, 39, 40 and 49) are all 
independent predictors when other variables are controlled (96% of the 
iiiter— correlat ions between variables 36 and 49 continued to remain 
significant when the other variables were controlled). However, Wilson 
(variable 50) was inter-related to- the other variables for this*group. 
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If the scores were high on the Wilson, for the EMR total and 
male group in contrast to the normal group, they had accidents and 
violations. (Variables 151, 152, 153, 154, 155, and 157) 

Also, the multiple correlation on number of Wilson Tests passed 
(variable 48) revealed a beta weight of -.107 with criterion variable 
157. The nxjmber of tests passed on the Wilson for the male EMR group 
proved to be a high predictor of accidents. 

The partial correlation indicated that for the total EMR group 
and criterion variable 153 Wilson variables 36, 42, 49, and 51 were 
independent variables. When variables 11, 12, 15, 21, 81, 99, and 
100 were partialled out, the Wilson variables remained significant. 
(Reference Appendix Q-1) 

The partial correlation for the male EMR group and criterion 
variable 153 revealed that Wilson variables 31 and 36 and Stress Test 
variables 81, 99, and 100 are inter-related and not necessarily an 
independent measure for the male EMR group. The only time the Wilson 
Test remained independent is when class in school or acuity were 
controlled. One out of nine variables dropped out when the Wilson 
was controlled and five out of nine become insignificant when the 
Stress Test scores were controlled. (Reference Appendix Q— 2) 

The partial correlation for the female EMR group and criterion 
•^gt’iable 156 revealed that Wilson variables 42 and 49 were 
independent predictors when other variables were controlled. 

(Reference Appendix Q-7) 

The partial correlation for the male EMR group and criterion 
variable 157 revealed that Wilson variable 48 was an independent 
variable. Wilson variable 51 was inter-related to other variables 
for this group. (Reference Appendix Q-9) 

The partial correlation for the total EMR group and criterion 
variable 157 revealed that Wilson variables 35, 48, and 51 are 
independent variables for this group. In 45 correlations , when other 
variables were contxolled, only seven dropped below significance 
level. (Reference Appendix Q-8) 

The total number completed in the six Wilson Sub— Test 
(variable 49), for the female EMR group, was important in the 
multiple correlation. There was a beta weight of -.123 with criterion 
variable 153 and a beta weight of .424 with criterion variable 156 for 
this group. The number complete of the Wilson Sub-Tests proved to be 
a good predictor of accidents for female EMRs . 
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Discussion of Wilson Tests 



The normals had significantly more correct, more complete, and 
a greater percentage correct on the Wilson Tests than the EMRs 
indicating that the test revealed a difference due to the nature of 
the tasks, motor skill development, coordination of fine muscles, 
perceptual speed, and the ability to judge special relationships. 

There were some surprising findings for the correlations. All 
correlations were in the expected direction for the normal students. 
High scores on the Wilson Sub-Tests were associated with not having 
accidents or violations . 

In contrast, a number of the Wilson Test scores were correlated 
in a direction that normally would not be expected for the EMRs. 

These tests included Visual Attention, Depth Visualization, 

Recognition of Complex Detail, Total Number of Tests Passed, and The 
Percent Correct Variables. Only variables 36 and 42 correlated in 
the expected direction with state reported accidents (variable 153) . 
This indicates that EMRs who had good recognition of simple detail 
and eye-hand coordination were less likely to have accidents . 

Recognition of Simple Detail (variable 37) was significantly 
correlated for the total normal group. Also, the multiple 
correlations revealed a beta weight of .593 with criterion variable 
154. The multiple correlation on variable 36 showed a beta weight 
of -.501 with criterion variable 154. Wilson Test 3 was a good 
predictor of violations for the normal students. 

Overall, the Tests appear to be useful predictors of accident 
susceptibility for the normal students. Those with better perceptual 
and psycho-motor skills were less susceptible to accidents and 
violations. The results for the EMR students were conflicting, in 
that high scores on certain tests were associated with accident and 
violation susceptibility, while high scores on other tests were 
associated with non-accident and violation involvement. 

Sixteen Personality Factor Questionnaire (Variables 52 through 67) 

The factors on the 16 P. F. did not significantly correlate 
with any of the accident violation criterion variables. This may be 
explained in part because there was only a range of e5.ght for each of 
the sixteen sub- test factors. Also, Form E of the 16 P. F. Test was 
an experimental test. Lt. should also be pointed out that Form E of 
the 16 P. F. was used because of the reading level of EMR students. 
Perhaps the factors measured on the 16 P. F. tave no influence on 
driving performance. The authors of this study are unable to explain 
the lack of correlation on the 16 P. F. Factors with the accident 
violation criterion variables. 
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In comparing the means on variables 52 through 56, the normals 
has significantly higher scores than the EMRs for AFFECTOLHYMIA 
(variable 52), or outgoing traits; SURGENCY (variable 56), or happy- 
go-lucky; and PRASMIC (variable 59), or tender minded. Therefore, the 
16 P. F. Test only revealed differences in personalities between EMRs 
and Normals in this study and did not predict accidents. Other 
studies as reported by Stratemeyer (1964, p. 17) , in a review of 
accident research, show that personality factors do have a relationship 
to accidents. Accident repeaters are described as inclined to be 
impulsive and unsteady emotionally, egocentric, boastful, aggressive, 
excessively active, and adventuresome. Beamish and Malfetti (1962, 
p. 13) reported that violator groups rate lower on emotional 
stability, conformity, objectivity, and mood; and higher on 
psychopathic deviation, impulsivity, and ascendancy. 

Pelz (1968, p. 14) discussing a factor analysis of six major 
accident causes, demonstrates two factors, rashness and inattention, 
as being related to accidents. "In all likelihood, the motivations 
underlying rash or reckless driving accidents will be found to include 
aggressive or rebellxous motivations." 

Kraus, Steele, Ghent and Thompson (1970, p. 55) in reporting 
on the pre-driving identification of drivers, cite studies that have 
found that drivers involved in, or responsible for accidents, differ 
from matched accident free drivers in certain psychosocial traits 
Such as aggressiveness, intoler=>’~ je of authority, non-conformity, 
and irresponsibility. But the two groups of drivers do not differ 
significantly in physiologic traits such as visual acuity or reaction 
time. 

Pennsylvania Manual Test (Variable 68) 

In examining the Pennsylvania Manual Test, (a twenty-five 
question exam developed with a fifth and sixth grade reading level) 
there were no significant correlations with involvement in accidents 
for the total groups. However, the normal group did score 
significantly higher on the manual test, demonstrating a more 
thorough understanding of Pennsylvania driving regulations or a 
better reading comprehension. This corresponds with Egan (1969, p. 323) 
who reported that normal students possess a better understanding of 
the vehicle code. 

The only relationship on this test was for EMR females with 
the criterion variables 153 and 156. EMR females who had higher 
scores on the Pennsylvania Manual Test had more state reported 
accidents (variable 153) . and self and state reported violations 
(variable 156) . The multiple correlation revealed a beta weight of 
.477 with criterion variable 153 and a beta weight of -.269 with 
criterion variable 156. The partial correlation revealed that for 



the female EMR group and criterion 156, when the Pennsylvania Manual 
variable was controlled, it remained significant with all other 
variables in comparison. (Reference Appendix Q-7) 

The Pennsylvania Manual Test does not appear useful as a 
predictor of accidents for any of the groups with the exception of 
the female EMRs. The authors of this study are unable to explain 
the negative correlation for this group. 

Siebrecht Attitude Scale (Variable 69) 

An examination of the Siebrecht Attitude Scale reveals a 
relationship between female EMRs and criterion variables 151, 153, 

155, and 156. It was a negative relationship indicating that higher 
scores for female EMRs were related to greater involvement in 
accidents . 

Also, the multiple correlation revealed a beta weight of -.748 
with criterion variable 153 and a beta weight of .224 with criterion 

variable 156. The Siebrecht Attitude Scale ranked as the number one 

■% 

predictor of accidents for the female EMR group. The partial 
correlation revealed that for the female EMR group and criterion 156, 
the Siebrecht remained an independent predictor when the other 
variables were controlled individually. The Siebrecht stands out 
as an independent predictor of violations for the female EMR group. 
(Reference Appendix Q— 7) 

There was a relationship between the total normal group and 
self reporting accidents (variable 151) . The higher the score on 
Siebrecht, the more accidents they reported. The Siebrecht Attitude 
Scale reveals that "he normals had significantly higher scores than 
the EMRs. Perhaps the reason the normals did better on this scale 
is because it is based on the ability to comprehend the reading and 
project driving attitudes. 

The self rating expertness scale on the back of the Siebrecht 
Attitude Scale is only related to one criterion group, normal total 
versus state reported accidents and violations. Those normals who 
rated themselves higher in terms of driving ability on the self 
rating scale (variable 150) had higher accident rates. These 
findings may be attributed to a false sense of security many normal 
students have about driving. The better they think they are as 
drivers, in terms of attitude, knowledge of driving, experience, and 
understanding of law, the higher the involvement in accidents. 

In contrast to this study, Brazell (1962, p. 24) found that 
students who received low scores in attitudes scales tend to have more 
moving traffic violations and more accidents than thos -* students who 
have high attitude scores. 



Pelz (1968, p. 14) found no relationship between attitude 
inventories and accident involvement and concluded that attitude 
inventories do not appear useful in the improvement of driving. 



Driver Education (Variables 70 through 73) 

Concerning the differences in participating in Driver Education 
programs between the normals and retarded on the four variables (70 
through 73) and combinations of behind the wheel and classroom 
instruction, significantly more normals (74%) had Driver Education 
than the EMRs (59%) . 

In only one instance of comparisons between Driver Education 
and the criterion variables can accidents be predicted. Total EMRs 
having no Driver Education or classroom instruction only, (variable 
72) were more likely to have accidents or violations. The partial 
correlation for the total EMR group and criterion variable 157 showed 
that Driver Education (variable 72) is an independent predictor. In 
seventeen partial correlation comparisons, it became insignificant 
only four times. This is an important finding in as much as other 
studies have questioned the value of Driver Education. The analysis 
in this study was unique, in that it provided a means for controlling 
other factors. The variables included in the partial correlation 
were: class in school, residence, driver evaluator scores, Wilson 
scores, binary checks on simulator tests, and combinations of 
steering and braking reaction time. Irrespective of all these 
variables. Driver Education by itself made a significant difference 
for the number of accidents and violations for the total EMRs. 

The female normals who had Driver Education reported more 
accidents and violations as can be seen in the correlations with 
criterion variables 155 and 157. In tha multiple correlations, 
variable 70 hcd a beta weight of -.727 with criterion variable 157 
for the female normal group; variable 73 had a beta weight of .724 
with criterion variable 157; variable 72 had a beta weight of .699 
with criterion variable 157; and variable 71 had a beta weight of 
-.250 with criterion variable 157. In all cases where normal 
adolescent girls were exposed to Driver Education, by either classroom 
instruction, behind the wheel instruction, or combination of both, 
more accidents and violations were reported. (Reference Appendix Q-13) 

A small percentage of EMRs than Normals had Driver Education in 
this study. The fact that a lack of Driver Education is an indicator 
of accident susceptibility, is a significant finding for this group. 

Miles driven per year (Variable 74) 

■jChcrc appears to be no relationship to miles dri\en and 
criterion variables for either of the total groups. There is a 
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155 normals and criterion variables 
iJji and 157. The more mxles the normal males drove, the more thev 

vSablI°for'^tS Variable 74 appears to be an independent 

varxable for the male normal group and criterion variable 157. It 

bec^e rnsi^ificant in three out of the nine correlations it may 
AppendSTi? ’^«“ence, and age. (Reference 

appears to be no difference in the number of miles driven 
between groups for the subjects tested in this study. Similar findings 
were reported by Gutshall, Harper, and Burke (1968) . ^ 

Driving Experie nce in Months (Variable 75) 

It was found that the EMR group has been driving an average 
longer than the Normal group; therefore, they have had 
more exposure to traffxc situations and a greater chance of being 
^volved xn accxdents . But there was no relationship between thf 
EMR drxyxng experxence and accident violation criterions . There is 
correlation between driving experience and all of the 
crxterxon vaxxables for the normal groups (total and male); 

likely an accident 

^11 be reported. The partial correlation revealed 
that for the total normal group and criterion variable 153 driving 
experxence xs an xndependent predictor, when other variables are 
controlled. (Reference Appendix Q-4) However, for criterion 

vS^bl^ I* drxvxng experience remained related to the criterion 
variable, when the other variables were controlled, but completely 
dropped out when it was controlled. (Reference Appendix Q-11) 

The multiple correlation for the female normal group revealed 
a beta weight of -.250 with crlteriou variable 157. tei-^L 
experxence XS an xndependent variable for the female normal group 
and crxterxon 157. It remained significant when all other variables 
were controlled. (Reference Appendix Q-13) 

Driving experience held up as an independent variable for the 
male i^ormal grcup and criterion variable 157. When it wa' controlled 
gaxnst the other varxables, it became insignificant in five of the 

(Reference Appendix Q-12) Driving experience in 
months was an xndependent variable for the total normal group and 

were^co^ remained significant when other variables 

were controllec. (Reference Appendix Q~6) 

Mso, the multiple correlation for the male normal group 
revealed a beta weight of -.178 with criterion variable 157. This 
xndx cates that the longer the normal groups have been driving, the 
more Ixkely they are to have had accidents. In a shorter period of 
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time, normal students are having more accidents and violations than 
the EMR students who have been driving longer and exposed to traffic 
situations longer. 

Driving Restrictions (Variable 76) 

A greater number of normals had driving restrictions on their 
operator’s license than EMRs. However, in the multiple correlations, 
variable 76 had a beta weight of -.133 with criterion variable 157 
for the female EMR group. If the female EMRs had driving license 
restrictions, they are more likely to have had reported accidents 
and violations. 

The partial correlation revealed for the female EMR group 
and criterion 157 that driving restrictions dropped out in three of 
the six correlations. Driving restrictions appeared to be related 
to the other variables (9, 11, and 99) and not an independent 
predictor variable for this group. (Reference Appendix Q-10) 

However, driving restrictions did appear to be independent of the 
Stress Test variable 99. 



STRESS TEST (DRIVING SIMULATOR TEST 
WHICH INCLUDES THE MEASUREMENT OF 
REACTION TIME TO EMERGENCY DPJVING SITUATIONS) 



Total Errors Count For Braking, Steering', Signals y and Speed 
(Variables 77 through 80) 

There were no significant differences in mean scores on the 
binary checks for the total normals and the total EMRs or between 
the sexes for each group for the variables 77 through 80 which were 
braking, steering, signal and speed. These findings support research 
conducted by Kahn (1955) who states that the manual dexterity for 
EMRs was not noticeably different from that of the other normal 
students. He implied that while some mentally retarded students were 
very poor in handling a car, the number of such students was no 
greater proportionately than the average. However, Williams and 
Little (1966) found that in instances of necessary coordinated hand 
and foot manipulations, it seemed difficult for the special class 
students to synchronize these movemeits. 

There was a positive relationship between variables 77 through 
80 with criterion variable 157 for the total noimaal group. Also, the 
multiple correlations revealed high beta weights for this group. 
(Total braking errors, a beta weight of -.872; total steering errors, 
a beta weight of -.677;. total signal errors, a beta wei^t of .710; 
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and total speed errors, a beta weight n-F 0^4 ^ , 

independent P-dicL^^^'^^eTer^^ia^le^^^etlt^d'L^^ 2V 
bmary variable still remained significant. H^ever when 

inter-related with each other, ’they became 
insignificant. (Reference, Appendix Q-8) ^ 

22 sE~ “£l‘s H— 

braking, steering, signals, and s^'^d errors 

more f accidents and violation invoivemen^ The 

more braking, steering, signals, and speed errors = ^ ^ i 

Reactio n Time-Braking ("SiTmma T-tr of Reactinn T 4 mxi *- v- -r 
Emergency Situations (Var< ahU~8rT to Five Immediate 

the inm^Lte’^rglncrsLSr-®’' time to 

normals' te.:tS:iSe^.rSSs^iabS"%Sr “ 

variaMe^rforS Z L^^^a^rmale 

^iftions tSy relortef" 

EMR group, rev^alel a bL ^ig^ 

153 and .168 with criterion v^iabU 157 ’ <='^^berion variable 

this StSL'’Test°varCbU^is°L^°’^d**‘® a°“^ ®® ®’^°“P ’^®'^®aled that 
variable 81 rl^^iled ^IfLnt^y accidents, 
the other variabUs were conSollL rl f ** ‘=’^iberion 153 i*en 

for the male EKR group and criterion varfoble°157^’’varlSle'81 ' 
(Reaction to immediate ^uations’k «=.<, I ’ variable 81 

were controlled. (Reference Appendix Q-?^'‘’Iu:rfor“hrtltar^^“"" 
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group and criterion variable 157, reaction time to immediate 
situations (variable 81) is an independent predictor. (Reference 
Appendix Q-8) 

Therefore, reaction time to immediate emergency situations 
on the simulator stress test proved to be a predictor of accidents 
for the total and male EMR group. 

Reaction Time-Braking (Sxammary of Reaction Time to Five Apparent 
Emergency Situations) (Variable 82) 

The EMR groups reacted slower than the normal groups on 
reaction time to the apparent emergency situations. No relationship 
was indicated for either group for variable (82) with the accident 
violation criterion variables. 

Reaction Time-Braking (Total Reaction Time to Ten Emergency Situations) 
(Variable 83) 

The normal groups reacted faster than the EMR groups on 
total reaction time. However, there was no relationship with 
accident-violations criterion variables for the normals. There 
was a positive relationship with criterion 154, 156, and 157, for 
the EMR total group. There was a positive relationship with 
criterion 157. Also, the multiple '''correlation reveals a beta weight 
of .153 with criterion variable 157. However, the partial correlation 
for this group with criterion variable 157 showed variable 83 to be 
inter-related to other variables and not an independent variable 
(Reference Appendix Q-9) Total reaction time braking was an independent 
predictor variable for the total EMR groups. (Reference Appendix Q-8) 

Total reaction time, (immediate and apparent situations) was a 
good predictor of accidents for the male EMR group. The faster their 
reactions, the more accidents and violations reported. 

Reaction Time-Braking (Average of Immediate, Apparent and Total 
Emergency Situations) (Variables 95, 96 and 97) 

On Variables 95, 96 and 97, averages of reaction times (these 
were averages of situations reacted to by the subject, not the total 
situations presented on the film) , the EMR groups all reacted slower 
than the normals^ 

There was a positive relr-^tionship between variable 95 and 
criterion variables 152, 154 and 156. This indicates that the slower 
the EMRs react to immediate emergency situations, ;:he less likely 
the chances of having violations- and accidents. There was no 
relationship between reaction to immediate emergency situations and 
any of the criterion variahies' for the normal groups. 
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The female normal group reacted faster than any other group 
and the female EMRs reacted slower than any other group on variable 
96. There was a positive relationship between variable 96 and 
criterion variable 154, for the total and male EMR group. 

There was a positive relationship between variable 97 and 
criterion variable 154, 156 and 157 for the total and male 
EMR groups. However, the partial correlation for the male EMR 
group with criterion variable 157, showed variable 97 to be 
inter-related to other variables. (Reference Appendix Q-9) There 
were no significant correlations for the normal group and variable 
97 with the criterion variables. 

The faster these groups reacted (applying the brake) to 
emergency driving situations on film, the more likely the 
chances of their being involved in accidents or violations. 

\ 

Reaction Time-Steering (Sxmimar^^ of Reaction Time to Steering Left 
Situations (Variable 84) 

The normal groups reacted faster than the EMR groups, but 
in most cases, it was not related to accident involvement in 
reacting to emergency situations by steering left. There was a 
positive relationship for the male normal with criterion variables 
153 and 156. The faster the male normal reacted to left steering 
emergency situations, the more state reported accidents he had. 
Although this may seem unusual, there is some evidence suggesting 
that fast reaction time may be associated with accident suscepti- 
bility. The partial correlation revealed that for the male normal 
group and criterion 153, that variable 84 (reaction time left steer) 
was an independent variable. (Reference Appendix Q-5) 

Reaction Time-Steering (Sum mary of Reaction Time to Right Steering 
Situations (Variable 85) 

There was no significant difference in the means between 
the groups in reacting to emergency situations hy steering right. 
However, there was a positive relationship for male normals with 
criterion variables 155 and 157, again indicating the faster the 
reaction time, the greater the susceptibility to accidents. 

Also, the partial correlation for this variable and criterion 
variable 157, revealed that it was an independent variable. When it 
was controlled, five of the nine correlations dropped out. (Reference 
Appendix 0-12) 
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Reaction Time-Steering (Total of Right and Left Summ aries (Variable 

86 ) 

The normals reacted faster than the EMRs on the combined 
reaction time of right and left steer. There was no significant 
relationship for the total normals and female groups and the 
criterion variables. There was a positive correlation for the 
male normal group. Also, the partial correlation revealed that 
for the male normal group and criterion 153 that this variable 
was an independent predictor of accidents. (Reference, Appendix 
Q-5) 



There was a positive relationship between criterion 
variables 154, 155 and 157 for the EMR total. There was a 
positive relationship between variable 86 and combined criterion 
157 for the male EMR group. The partial correlation for this 
group and criterion variable 157, showed variable 86 (total 
steering reaction time) to be an independent vsriable. (Reference 
Appendix Q-9) This indicates that the faster the EMR perceives 
emergency situations to the right and left of the highway and 
reacts to them, the more accidents in which he is involved. 

Also, for the total EMR group and criterion variable 157, 
the partial correlation showed total steering reaction time 
(variable 86) to be an independent predictor- (Reference 
Appendix Q-8) This indicates that the faster the students 
perceived emergency situations to the right and le^-t of the 
highway and reacted to them, the more accidents and violations 
were reported. Again, fast reaction time may be indicative of 
a tendency of some students to make inappropriate responses to 
driving emergency situations. 

Observed Speed While Driving the Driving Simulator (Variables_92 , 
93 and 94) 



There were no relationships in speeds driven on the driving 
simulator with the accident violation criterion variable. However, 
the EMR groups drove faster than the normal groups and were observed 
to be less aware of their speeds than were the normal groups. This 
supports research by Williams and Little (1966) who found speed 
control of the car was poorer for the EMRs than for the normals. 
Also, Egan (1967) reports that the EMR students had a tendency to 
concentrate on the road ahead and failed to check the speedometer, 
therefore, had more trouble with the speed control than the normal 
students. 
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Ruction Time-»Stee ring (Average of Steering Situations Actuallv 
Reacted to Variables 98, 99, and 10^ ^ “ 



Averages on steering right, left and total (average of 
situations reacted to), on variables 98, 99, and 100, there 
was a significant relationship for the EMR groups on the major 
criterion variables. It was a negative correlation indicating 
^ the faster the reaction to steering, the less likely accidents 
i and violations were reported. 



The total EMR group reacted faster than the normals on 
variables 99 and 100, The male EMR reacted faster than the 
male normal on variable 99, The multiple correlation revealed 
a beta weight of -.112 with criterion variable 157 for the male 
normal on variable 99. 

The partial correlation revealed that for the total EMR 
group and criterion variable 153, that Stress Test variables 81, 
99 and 100 remained significantly correlated when all other 
variables were controlled. Only when residence was held 
constant, (variable 16) did the Stress Test variables become 
insignificant. The partial correlations suggest that these 
Stress Test variables are independent predictors of accidents. 
(Reference Appendix Q-1) 

The partial correlation showed variable 99 to be an 
independent variable for the male normal group and criterion 
variable 157. (Reference Appendix Q-12) Variable 99 was an 
xndependent predictor variable for the total normal group and 
crxterion variable 154, when it was controlled with other 
variables. 

The reaction time var liable (98, 99 and 100) proved to 
be xndependent predictors for the male EMR group and crxterion 
variable 157. Also, for the total EMR group and criterion 157, 
reaction tme variables 99 and 100 were independent predictors. 
Fast reaction time was associated with not having accidents or 
violations for these groups. 

Discussion of Error Checks (Variables 101-130) 

A discussion of the error checks has been considered in 
s^ary variables 77 through 80. Individually, none of the binary 
checks significantly correlated with the accident violation 
criterion variables. However, collectively these variables did 
correlate with the criterion variables. 
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Individual Reaction Time-Braking and Steering (Variables 131 
through 149) 



Braking to emergency situations on variables 131-140, the 
normal groups scored higher than the EMR groups on each of the 
individual emergency situations. The EMR females have the 
slowest reaction time of all six groups. 

The EMRs reacted slower than the normals in seven out of 
nine emergency situations, but on the averages of steering 
reaction time variables 99 and 100, the EMRs reacted faster 
than the normals. 

This study found that the normal groups of students reacted 
faster to emergency; braking situations while driving than the 
EMR students. However, in this study, the EMRs reacted faster 
to the steering situations than the normals. This fact is 
evident when examining all the emergency situation variables 
on the Stress Test. However, Kahn (1955) reporting on reaction 
time found that the reaction time of the retarded stuaent "fell 
within the normal distribution of reaction time for the general 
population. Kahn does not describe the instrument he used 
to measure reaction time in his report* If it were a simple 
reaction time device, such as pressing the brake pedal when 
a stimulus (light) comes oh, then this could explain his results, 
since only a simple decision had to be made by the subject 
taking the test. The measurement of reaction time in this study was 
accomplished while the subject was driving (driving simulator) to 
a film of emergency situations. The emergency situations the 
subject reacted to were realistic, such as would be experienced 
when actually driving an automobile. Therefore, the subject had 
to perceive the emergency, make the correct decision and react 
accordingly. The perceptual skill and decision making process 
that entered into this reaction time test could have been the 
distinguishing factor that accounted for the slowness in responses 
for the EMR subjects. 

Egan (1967) found that the EMR students scored considerably 
below the normal students on a complex reaction time test. 

Use of Seat Belts in Driving Simulator (Variable 87) 

Only two to three percent of the groups in this study used 
seat belts. There was no significant relationship between seat 
belt usage and any of the criterion variable for any group. 

Incorrect Handling of Steering Wheel On Driving Simulator (Variable 88) 

The EMR groups averaged more steering errors than the normals. 

But there was no relationsbip-.between improper use of the steering wheel 
and the criterion variable^^ ^or any of the groups. 
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Incorrect Braking on Driving Simulator (Variable 89, 90 and 91) 



A higher percent of EMR groups were braking improperly 
than the normal groups in this study. There was a positive 
relationship between improper braking and criterL on 153 and 
157, indicating that those not braking in a normal fashion have 
more accidents and violation on the combined criteria. The 
female EMR groups had more braking errors than all other groups. 
Variable 89 (improper braking) was an independent predictor 
for the total EMR group criterion 157. (Reference, Appendix Q-8) 

Bender Gestalt 



The Bender Gestalt test was used in this study as a possible 
screening device for brain injury. However, the results of this 
test were not included in the final analysis. Presented on the 
following pages is a brief discussion of a random sample of 
Bender Gestalt Results. 

Table 19 , page 114 shows an analysis of a random sample of 
Bender Gestalt results for twenty- four EMRs. All the EMR groups 
were represented except females who had no Driver Education and 
were involT^d in accidents. The test was utilized as a screening 
device for the possibility of organic problems or major psychosis. 

All the scores were based on the adult correct response norms. 

The average error for the twenty- four sampled was .79 or less than 
one error per subject. Three-fourths of the sample had no errors 
again based on adult scoring norms. The nineteen errors for the 
twenty-four projects could be due to sloppiness, unconcern reflection 
of mental age, or perceptual development. Since the test was 
developed as a screening device for young children with rather 
inconclusive norms and because of the unusual testing situation, 
a further analysis was not included in the main data bank for 
relationships between criteria variables and predictor variables 
with the Bender Gestalt results. There was no reason to believe 
that the majority of the EMRs had organic problems since less than 
one-half of one percent (.04) of the sample had three or more errors. 
Future research might be conducted for the development of a similar 
test for all potential drivers where a more careful clinical analysis 
of the results could be quickly scored. 

Table 20 , page 115 shows the analysis of specific Bender-Gestalt 
errors for a random group of twenty-four EMRs out of the total 334. 

Each of the nine Bender figures has been stated by the test author 
as an indication of brain injury for children ages 5 to 10, utilizing 
the scoring criteria and descriptors concerning indicators of brain- 
injury. When the analyses are missing from Figure A or when Figure A 
has disproportionate parts or the rotation of design by 45^, the author 
states this as indicative of brain injury at all age levels. These 
errors did not occur in the five errors on Figure A which accounted for 
one fourth of the percentage of totql errors. Figures 3 and 5 are 
supposed to be highly significant at all age levels for indicating 



brain-injury according to the authors measuring the line of the 
series of dots. This was not found in the test sample. A failure 
to integrate parts for Figure 6 is supposed to be significant 
for diagnosing brain injury for all ages. No errors were made on 
Figure 6. A further analysis of the scoring criteria fails 
to reveal any pattern which would be related to organicit'y . 
Therefore, the few errors that were made for the EMR group did 
not follow a set pattern or show common elements which would lead 
to a further clinical diagnosis thus influencing the main findings 
of the study. 
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TABLE 19 



ANALYSIS OF A RANDCM SAMPLE OF 
BENDER-GESTALT RESULTS FOR EMRS 
(N=24) 



Cell No. 


Group 


Number 


Number of 
Errors 


Specific Errors by 
Nuniber of Letter 
From Test Figures 


7 


No, Acc. No Dr. Ed. -Male 


6 


0 


... 


1 


Acc. Dr. Ed. -Male 


3 


0 


- - - 


5 


Acc. No Dr. Ed. -Male 


2 


0 


- - - 


8 


No. Acc. No Dr. Ed. -Female 


2 


0 


- - - 


2 


Acc. No Dr. Ed. -Female 


1 


0 





5 


No Acc. Dr. Ed. -Male 


1 


1 


7 


6 


No Acc. Dr. Ed. -Female 


1 


1 


A 


5 


No Acc. Dr. Ed. -Male 


1 


2 


A and 4 


7 


No Acc. No Dr. Ed. -Male 


1 


2 


3 and 7 


3 


Acc. No Dr. Ed. -Male 




2 


A and 8 


7 


No Acc. No Dr. Ed. -Male 


1 


3 


3, 7 and 8 


3 


Acc. No Dr. Ed. -Male 


1 


3 


A, 3 and 8 



No Acc. No Dr. Ed. -Male 



A, 3, 4, 7 and 8 
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TABLE 20 



ANALYSIS OF SPECIFIC BENDER-GESTALT ERRORS 
FOR A RANDOM GROUP OF EMRS 
(N=24 EMRS) 



Specific Eirror by Number 

or Letter for 9 Figures Number of Errors Made Percent of Total Errors 



A 

1 



5 .26 

0 .00 



2 

3 



0 .00 

4 .21 



4 



2 



.13 



5 

6 



0 

0 



.00 

.00 



7 



4 



.21 



8 



4 



.21 



TOTAL 



19 



1.00 
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CHAPTER VI 
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A. 



SUMMARY, CONCLUSION AND RECOMMENDATION 



Age of the Normal students In i-h-tt, j ^ 
accidents and violations. Age was an InL^ related to having 

accidents and violations for thrile Predictor of 

the Normal students were, the more llfcM™!^ oWer 

reported accidents and violations. The fL^**h* 
subjects tested were related to self . weight of the 

violations. The taller and h state reporting of 

the more like™ Aey subjects were. 

However, the pLtial correlate’' accidents and violations. 

of the subjects were inrererel“ted"^^^ '“isht 

therefore, could not be used as Indr^'^'^a variables, and 
and violations. independent predictors of accidents 

wore glasses^Sa^t^rm^^Ln^^^ they 

handedness of the ±ndividuS made 

accidents or violations. °° difference in terms of 

The Normal students were -fn >>-ia-Ten j 
younpr in age than the EMR st^ents Maf ^ 
to tne combined criterion variable 157 school was related 

^h ”w® ’=° “Iterion vaSablef isf tS® «™“P- 

the Normal students. The higher the ^or 

accidents and violations werf rep^teir ®uhool, the more likely 

than the EMRs suburbs, 

xn the cities had less accideetr 5^ areas. Males living 

The residence variables were related^t*^*?^® living in all other areas, 
all methods of analysis. it ° **>u.oriterlon variables in 

predictor of accidents. “ '^urxable 17 was an independent 

not telItS'‘to*tte‘critMion%nria^^^ socio-economic status, was 
and criterion variable 153 fself^i-o ** ^oept for the normal females 

oackground of the parents, the more Se^ Lth:er^%^:e1°:r^^^ 
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violations she will probably commit. 

An examination of the Driver Evaluator sub-tests scores 
reveals: 

Visual Acuity : Contrary to many popular theories, high 

acuity scores were not reliable indicators 
of a driver’s ability to avoid accidents 
and violations. This study showed that the 
higher the acuity scores, the more self- 
reported violations, indicating that visual 
factors by themselves do not lead to 
violations or accidents. 

Distance Judgement : There were no relationships for the 

distance judgement scores to the accident 
violation criterion variables for the 
Normal groups. 

Color Vision : There were no relationships for the color 

vision scores with the accident violation 
criterion variables for the Normal group. 

Field of Vision : Field of Vision, variables 27, 28 and 29, 

was related to the accident violation 
criterion variables in all methods of 
analysis. Total Field of Vision was an 
independent predictor of state-reported 
violations. This study showed that the 
higher the field of vision scores, the 
more accidents and violations. It can be 
concluded that peripheral vision defects 
are not the sole cause of accidents or 
violations. 

The Wilson Test of Driver Selection was an excellent predictor 
of accidents for the Normal groups. Normal drivers in this study who 
had higher scores on the Wilson sub-tests had fewer accidents. All 
methods of analysis showed that Wilson variables to be significantly 
related and independent predictors of accidents. The Steadiness 
Test variables and percent of Wilson Tests passed variables were 
independent predictors of accidents for the total and male Normal 
groups . 



The Sixteen Personality Factor Questionnaire did not significantly 
correlate with any of the accident violation criterion variables. The 
Sixteen Personality Factor Questionnaire only revealed differences in 
personalities between EMRs and Normals in this study. 





On the Pennsylvania Manual Test and Siebrecht Attitude Scale, 
the Normals scored significantly higher than the EMRs. There were 
no significant correlations between test scores on these two tests 
and the accident violation criterion variables for the Normal group. 

More Normal drivers tested had Driver Education than the 
EMR groups. Normal females who completed driver education 
reported more accidents and violations than those who had no Driver 
Education. This is in direct opposition to the Female EMR group. 

Driver Education for the Normal Females was supported by the zero- 
order correlations and multiple correlations, but in the partial 
correlation. Driver Education was inter-related to other variables 
and was not an independent predictor of accidents. 

There was no significant correlation between the Driver 
Education variables and the accident violation variables. 

On miles driven per year, there was no significant difference 
between Normals and EMR students. However, for the Normal students, 
miles driven per year was a good predictor of accidents and violations. 
The more they drove, the more accidents and violations they reported. 
Normal students drove less than the EMR students. Driving experience 
in months was a good predictor of accidents for the Normal drivers. 

The longer the driving, the more likely they were to have reported 
accidents and violations. 

When driver license restrictions were analyzed, it was found 
that more Normals had restrictions on their operator license than 
EMR students. However, there was no relationship for driving 
restrictions with any of the accident violation criterion variables. 

An examination of total binary errors, (braking, steering, 
signals and speed) on the simulation test revealed that there was no 
significant difference on the mean scores between the groups. However, 
speed, steering and signal errors were related to the combined accident 
violation criterion variable 157. This indicates that the more steering, 
signals and speed errors the Normal had on a driving simulator, the less 
likely the chances of their being involved in accidents and violation. 

In reviewing reaction time to immediate and apparent emergency 
driving situations as measured by the Simulator Test, the Normals reacted 
faster than the EMRs to the majority of situations. The Normal Females 
had faster reaction times than any other group, as compared to EMR 
Females who had the slower reaction times of any of the groups. 
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Only Variable 84 (Total Reaction Time to Left Steering) and 
Variable 85 (Total Reaction Time to Right Steering), of a"! the 
Reaction Time Variables, were independent predictors of accidents. 
This finding applied only to the Male group. The Implication 
being, the faster Males react to emergency situations by steering 
right or left, the more accidents they may have. 



B. SUMMARY FOR EMR GROUP 



Accidents appeared to be distributed in equal proportion 
in all ages for the EMR students. Age for this group did not 
significantly correlate with any of the accident violation variables. 

The height of the subjects tested did not make any difference 
in the number of accidents or violations reported. 

This group weighed on the average of seven pounds more than 
the Normal group. For the Female group, heaviness was significantly 
correlated with the accident criterion variables. The heavier the 
girls were, the more accidents they reported. 

Ten percent more of the Normal students wore glasses than the 
EMRs. Wearing of glasses was related to not having accidents or 
violations for the Female EMR student. This makes it most imperative 
that either the parents, the school or social agencies provide glasses 
for these Females prior to their driving, if needed. Handedness of 
these students made no difference in terms of accidents or violations. 

Class in school ranked high as a predictor of accidents for 
this group. The higher the grade in school, the more likely they 
were to have accidents. Often, EMRs and Normals may be in the same 
grade in school, but the EMRs are usually older chronologically, 
therefore, they have been driving for a longer period of time. The 
fact that they have been driving longer and exposed to more traffic 
situations may have some relationship to the number of accidents and 
violations they reported. 

Residence of EMR students was related to accident and violation 
involvement. For the total group, residence was a good predictor of 
state reported accidents, but the partial correlation revealed that it 
was inter-correlated with other variables and not an independent 
predictor of accidents for this group. Therefore, residence by itself 
cannot be used as a predictor of accidents, but may only be considered 
in coinbination with the other variables involved. The majority of 
students in this group came from rtiral areas while the normals were 
primarily from the cities and suburbs. 
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EMRs who lived in cities or suburbs had more accidents than 
those who lived in the town or country. This can be explained in 
part by the driving conditions in the city and suburbs and exposure 
rates to potential accident situations. 

Father's occupation for this group was related to accident 
and violation involvement, particularly for the Females, EMR 
Females who came from homes where the father was more skilled in 
his job occupation, had more accidents than those who came from 
homes where the father was unskilled. Father's occupation for the 
Females was an independent predictor of accidents and violations. 

Visual acuity in the left eye for the total group was 
negatively related to the accidents and violations variables. 

For the male EMR students, visual acuity correlated with self- 
repor* ^d violations. This indicates that the higher the acuity 
scores, or the batter the vision in the left eye, the more accidents 
and violations were reported. 

Visual acuity in the right eye for the total group and males, 
had a negative correlation with state-reported accidents. This also 
indicates the higher the acuity scores, the greater the involvement 
in accidents. The multiple correlation shows that acuity in the 
right eye, ranked high as a predictor of accidents for the males. 

The partial correlation revealed that acuity in the right eye was 
an independent predictor for the males. 

The EMR Females had the poorest vision in acuity tests, of 
all groups tested. This would indicate the need for a careful 
screening of EMR females who are learning to drive and a recommendation 
for corrective lenses when needed. 

The ability to judge distance, as measured by the A, A, A, Driver 
Evaluator, was positively related to accident involvement. The more 
accurate these students were in perceiving situations which were close 
to them, the less likely they were to have reported accidents. Poor 
distance judgement is caused by defective vision in which one eye is 
weak. This can bp ip^riated with corrective lenses. Again, it is 
imperative that careful screening for visual defects be conducted by 
a competent optometrist. The Driver Education teacher should insist 
that visual corrections be made before the EMR student starts practice 
driving. 

There were no significant relationships between color vision and 
any of the criterion variables for these groups. 
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The Females had lower scores than any other group on the 
Field of Vision tests. This indicates a weakness in both eyes 
for this group and shows a definite need for specialized training. 
Tunnel vision is habitual and should be corrected through awareness 
and practice, so that all drivers will compensate for this weakness 
while driving. 

Field of vision in the right eye for the total group was 
negatively related to state reported violations 154. The higher 
the score on peripheral vision in the right eye for the total 
group, the more state-reported violations. 

The EMR groups scored lower than the Normal groups on the 
Wilson Driver Selection sub-tests. The Females had lower scores 
in most of the tests than any of the other groups. In most of 
tile tests, the Normals had a greater number complete, correct and 
percent correct. 

Several Wilson variables were related to accident violation 
involvement for the EMR groups. 

1. For the total group and state reported accidents (153) 

the following were independent predictors; 

a) Recognition of simple detail (ntmber complete- 
variable 36) 

b) Eye-hand coordination (number complete-variable 42) 

c) Nximber of Wilson Test passed (variable 49) 

d) Percent correct for six Wilson Tests (Variable 52) 

2. For the total group and the combination of accidents and 

violations (variable 157), the following were independent 

predictors; 

a) Depth Visualization (percent correct-variable 35) 

b) Number of Wilson Tests passed (variable 48) 

c) Percent of Wilson sub-tests correct (variable 51) 

The number complete of the Wilson sub-tests proved to be a good 
predictor of accidents for the Females. Wilson Test 3, recognition 
of simple detail, ranked high in the multiple correlation as a useful 
predictor of accident susceptibility. Also, percent correct of the 
six Wilson sub— tests ranked high in the multiple correlation and can 
be used as predictors of accidents . 

The factors from the Sixteen Personality Factor Questionnaire 
did not significantly correlate with any of the accident violation 
variables. The Sixteen Personality Factors in this study did not 
predict accident or violation susceptibility. 





The EMR students, in general, scored lower in the Pennsylvania 
Manual Test than the normal students. The girls in this group who 
had higher scores, although not as high as the Normal students had 
a greater number of accidents and violations. It is expected that 
retardates who have reading problems might score lower on this 
test which requires critical reading and decision making. The EMR ' 
driving student will probably need special reading instruction with 
specially adapted manuals for beginning drivers, if they are to 
comprehend the regulations governing safe and legal driving. 

The results relative to scores on the Siebrecht Attitude Scale 
are similar to those of the Pennsylvania Manual. The scores for 
the EMR Females again produced a negative correlation with the 
accident and violation criterion variables, indicating that the 
higher they scored, the more likely they were to have had accidents. 

The partial correlations and beta weights indicated that the 
Siebrecht Scale is a fair predictor of accident susceptibility for 
EMR Females. The EMR Males scored lower than their normal counterparts 
on the Siebrecht Scale, but there were no significant correlations 
between these scores and accident involvement. 

The EMR students reported less participation in Driver Education. 
The positive correlation between the retardates and the lack of Driver 
Education indicated more accidents. These findings make rather 
obvious the need for special Driver Education programs for the EMR. 

Although there were no significant results reported for the 
EMR students in relation to the number of miles they had driven, 
there were soae important facts concerning the driving experience 
in months. Generally, the retardates had been driving approximately 
one year longer -than the normal students. Driving experience was 
related to accidents and violations for the Female EMR student and can 
be used as a predictor of accidents and violations. 

Fewer EMR students had restrictions recorded on their licenses 
(glasses, special mirrors or other special controls). 

The braking, steering, signals, and speed checks on the 
driving simulator was an independent predictor of accidents for the 
EMR students. 

The EMRs reacted slower than the Normals in most of the 
emergency driving situations which required braking and steering. There 
were positive correlations for the braking and steering reaction time 
variables with the criterion variables for the EMR students. This 
indicates that the faster they reacted to emergency situations. 
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(applying the brake or turning the wheel of the Driver Simulator 
to the right or left) the more likely the chances of their 
reporting accidents and violations. 

The EMR students were observed to average more incorrect 
hand positions on the steering wheel which was indicative of 
their lack of Driver Education and possible lack of coordination. 
Also, the EMR students drove faster on the driving simulator than 
the Normal students and were less aware of the speed they were 
driving. 



It was found in this study, that in most of the tests the 
Normals scored higher than the EMRs. They also reported accidents 
and violations. If the objectives of this study are to be met, 
improved Driver Education programs must be recommended for the 
Normal student as well as the EMR student. 

It is recommended that an advanced driving course be offered 
to all high school students during the last semester of their 
senior year in school, in regard to* the finding that the older 
the Normals were, the more they were involved in accidents. A 
course, ‘designed to prepare the student to avoid or react to 
emergency driving situations, such as the National Safety Council 
Def'-.usive Driving Program may meet this need. 

High school seniors may 'Have been driving from one to three 
years and probably know proper driving procedures, but too often 
they have had just enough experience to consider themselves skilled 
drivers and often develop a false sense of security about their 
ability to operate a car. These students, in too many cases, have 
not been trained how to drive effectively under emergency situations, 
and therefore, when an emergency presents itself, an accident often 
follows. 

Socio-economic background played a role in accident and violation 
involvement, particularly for the females. The higher the socio- 
economic background, the greater the probability that the female 
drove and therefore, the greater the likelihood they reported 
accidents and violations. 

Closer parental supervision of teenage drivers is advocated. 
Perhaps the first year, a young driver has his license, he should 
not be allowed to drive alone. The student should' drive under close 
parental supeirvision and guidance, so that the young driver is 
exposed to controlled driving^hxperiences. Just because a student 
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studies and passes a course in Driver Education and then passes a 
state driver examination, is no guarantee that he is ready to drive 
alone. Too often, when students acquire a driver's license, they 
are allowed to use the family car without parental supervision which 
may lead to violation and accident involvement. 

The results of this study indicate that scores on visual 
testing devices such as the driver evaluator are not predictors 
of accident and violation involvement. Driver Education teachers 
and state license examiners may want to consider a re-evaluation 
of testing devices currently being used for vision and consider 
paper and pencil tests of perceptual speed and spacial relations 
such as the Wilson Test of Driver Selection. The Wilson Test, 
i.n this study, was an excellent predictor of accidents and 
violations. Normal drivers in this study who had higher scores on 
the Wilson sub-tests had fewer accidents. All methods of analysis 
showed the Wilson variables to be significantly related and 
independent predictors of accidents. 

The Sixteen Personality Factor Questionnaire (16 P. F.) used 
in this study revealed differences in personalities between EMRs 
and Normals. However, none of the personality characteristics 
were related to accident -violation involvement. Heath (1958) found 
that personality characteristics can distinguish accident from 
accident-free drivers and perhaps another personality scale should 
be used in future research. 

An improved Driver Education program should be made mandatory 
for all students who desire to obtain a driver's license. Despite 
the fact that Driver Education in this study indicated no significant 
relationships for normal male students with the violation and accident 
criterion variables and revealed that normal girls with Driver Education 
had more reported accidents, a recommendation is that improved programs 
of Driver Education should be developed. These programs must emphasize 
simulated driving emergencies and classroom theory, which stress 
reactions to emergency situations. 



D. RECOMMENDATIONS FOR EMRS 

Since this study revealed that EMRs scored lower on most of 
the tests and those not having Driving Education reported more 
accidents and violations, school administrators and Driver Education 
teachers should become aware of the Immediate need for special 
extensive and intensive training programs for EMR students. 
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A recommendation is made that a Driver Education Program 
be developed that will meet the needs of retarded students. The 
genesis of such a program lies with the colleges and universities 
designated as teacher training institutions. The prospective 
Driver Education and Special Education teachers should be offered; 
a special certification program designed to find ways and means 
of teaching the slow learner how to live safely. This will require a 
special course on the graduate level for in-service teachers of 
Driver and Special Education. These courses should investigate 
the particular safety methods and materials which are applicable 
for use with retarded adolescents. Parallels for highway safety 
would be drawn from learning theories for the introduction of 
special materials to Special Education students. Courses should 
be designed to provide an opportunity to create, design, develop 
and produce safety materials for retarded adolescents, with emphasis 
placed on creativity in material design as it is related to factors 
of motivation and interest to teenagers. 

This study and other related literature shows a number of 
intellectual and psycho-motor skills in which the EMR student differs 
from the Normal, and in some cases, where the EMR and Normal student 
are quite similar. Therefore, seminars and workshops should be 
offered to in-service Driver Education teachers and teachers of 
exceptional children. These programs would emphasize an understanding 
of the intellectual, physical, sensory, social and emotional aspects 
of retarded and other exceptional children with implications for 
driving safely in various environmental situations. Integrating 
Special Education and Driver Education should produce teachers, 
who through proper preparation, will develop worthy citizen drivers 
despite their relatively low mental qualifications. If the student 
is classified as retarded, educators must be prepared to instruct 
him to live safely in a motorized soci.ety. 

The teacher who is prepared as suggested above, in the high 
school Driver Education program, would initiate a comprehensive program 
to meet the interest and needs of the EMR student. 

Recognizing the limitations of EMRs, as supported in this 
study, the teacher should enlist the aid of health services personnel 
(school doctors and nurses) to assist in screening students, so that 
they can teach each individual according to his physical limitations. 
Also, the school Guidance Counselor should be consulted to obtain 
information pertaining to the students* social, emotional and mental 
characteristics. This information will give the teacher a profile 
of the student, xdiich will enable the teacher to present situations 
that will provide the knowledge and skills that were found to be 
deficient among EMR students as found in this study. 







Some of the limitations revealed in this study, of which 
teachers should be aware, are that the EMR females scored lower 
on most tests than any other group. This indicates a need for 
an extensive program of instruction for the EMR female, taking 
into consideration their reading level and visual defects as 
revealed in this study. 

In this study, the retarded population was found to be 
chronologically older and lower in class in school than the 
Normals tested. Driver Education should be made available to 
these students at an earlier age, so that when they do acquire 
a driver's license, they will be more adequately prepared to 
drive safely. Perhaps for the retarded adolescents, the 
following sequence stiouid be considered: 

A. 9th Grade - Testing and screening by school 

personnel. (School Nurses, (Counselor, 

Driver Education teacher. Special 
Education teacher and family Physician.) 

Basic vocabulary study related to a 
specific revised state manual and 
driver education texts prepared for the 
EMR student. Reading comprehension 
to provide an adequate understanding 
of the regulations and procedures 
pertaining to safe driving. 

B. 10th Grade - Classroom theory of driving, provided 

by the Driver Education teacher, grouped 
with the Normal students. 

C. 11th Grade - Practice driving instruction with detailed 

emphasis on how to operate the car in 
practical driving sitiiations and emergencies. 
This should include instruction on driving 
simulators, driving ranges and in street 
and highway traffic. No time limit should 
be set for the EMR students. They should be 
permitted to practice until they are proficient. 

D. 12th Grade - Attend a short refresher course in Driver 

Education that includes driving emergencies*, 
such as the National Safety Councils Defensive 
Driving Course. 

Action should be taken in each states Department of Hi^^hway 
and Education to develop a state driving manual relative to legal 
requirements for driving, which would be on an appropriate reading 
level for retarded students in secondary schools. 
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A review of the literature revealed that there are few 
textbooks and little instructional material available designed 
for use by EMR students. However, the materials that are 
available can be of value to the teacher of EMR students and 
should be carefully evaluated. 

A continuing program of research, study and evaluation must 
be conducted if the accident problem with the motor vehicle is 
to be resolved. 



E. CONCLUSIONS 



1. Accidents appeared to be distributed in equal 
proportion for all ages among the EMR students. 

However, the older the normal students were, 
the more likely their involvement in accidents 
and violations. 

2i EMR Females who came from homes where the father 

was more skilled in job occupation had more accidents. 

3. Normal Females who came from homes where the father 
was more skilled in job occupation had more violations. 

4. EMR Females had poorer visual acuity than any other 
group. 

5. EMR students reported less participation in Driver 
Education Programs than Normal students. 

6. EMR students who had Driver Education, were less likely 
to have accidents or violations. 

7. There were no sienif leant differences on the mpan scores 
for braking, s>teering, signals and speed errors on 

the driving simulator between the EMRs and Normals. 

8. The EMRs reacted slower than the Normals to the majority 
of emergencgT’ situations when breaking and steering. 

9. Female retardates scored lower, were slower, and did 
poorer on all predictor variables than all other groups. 
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10. The retardates were observed to drive faster and 
be less aware of the speeds they were driving on 
the driving simulator than the Normals. 

11. Retardates who lived in cities or suburbs had more 
accidents than those who lived in the town or country. 

12. The more accurate retardates were in perceiving 
situations which were close to them (distance 
judgement) the less likely they were to have 
reported accidents. 

13. Retardates who scored higher on Wilson Test 3 
(Recognition of Simple Detail) and Wilson Test 5 
(Eye-Hand Coordination) were less likely to have 
accidents and violations. 

14. Retardates scored significantly lower than the 
Normals on the Pennsylvania Manual Test and 
Siebrecht Attitude Scale. 

15. Retardates were observed to average more, incorrect 
hand positions on the steering wheel than cne 
Nomals which was indicative of their lack of 
Driver Education and possible lack of coordination. 

16. Normal Males living in the cities had less accidents 
than those living in all other areas. 



F. IMPLICATIONS FOR FUTURE RESEARCH 



anri ^ should be given to the development of new 

of psycho-motor tests, with emphasis on other dimensions 

of movement as v-ompared to the results found in this study. The 
paper and pencil tests used in this study should be restandardized 
so^Sa-^es^<;°^ retarded students. Reading levels should be controlled 
i^Sligence accurately determine differences due to 

Research should be conducted utilizing the Wilson Tests and 
populations from different geographic areas.^ Also, subject Lef in 

S thL^tody! subjects 

nthe.- Should be conducted Stress Test variables in 

other kinds of simulated situations.' Slides should be considererin 
future research along with n»difi^tions of Stress Te^ts^raut^biles. 



Future research concerning the comparison of retarded and 
normal students should utilize other tests than the ones utilized 
In this study, but In the same area of personality and psycho- 
motor development. 

A national survey and study should be Initiated by sampling 
populations In all states and regions by comparing exceptional 
students with normal students. 

Future research should be concerned with an analysis of 
Individual accident data Including specific factors Involved at 
the accident scene, such as road conditions, time of day, and reason 
for being on the highway at the time of the accident'. This should 
be done by comparing retarded and normal adolescents. 

More research should be conducted comparing females with males 
and retarded females with normal females. In a concerted effort to 
verify true differences between sex and Intelligence In driving 
patterns and behavior. 

Driving manuals from Individual states should be developed 
utilizing controlled reading levels, so that retarded students and 
other Illiterate populations can xonderstand the essentials needed 
for safe driving. 

The Field of Vision should be further researched using other 
populations In the areas of vxsual acuity, distance judgement, and 
field of vision. 

Future research should be concentrated on reaction time and 
Its relationship to age, sex, and Intelligence. 

More research Is needed to delineate the effects of Driver 
Education on future safe driving. Several modifications to current 
Driver Education programs should be Initiated and longltudlnail 
research conducted such as follow-up on retarded and normal children 
from Driver Education programs. 
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APPENDIX A 



NAME: 



Visual Motor Gestalt Test; (Lauretta Bender, M.D.,1946) 



ADDRESS: Publisher, The American Orthopsychiatric Association, 



TEST INFORMATION: 

The Bender-Gestalt Test consists of nine simple designs, 
each of which is presented one at a time to a subject for copying 
on a single sheet of 8 1/2 by 11 white paper. Memory is not 
involved, since the subject merely copies each figure. There is 
no time limit for the completion of each design. 

The Bender-Gestalt Test is used as a maturational test in 
Visual Motor Gestalt functioning in children. Other uses of the 
Bender-Gestalt include: an exploration for retardation, to discover 

functional losses due to organic brain defects in children and 
adults, and to explore personality deviations. 

TEST USAGE-PRESENT STUDY : The test was given to aid the 

normal and retarded children as a screening device for brain-injury or 
apparent visual perceptual problems. 

A random sample of the test for the Educable Mentally Retarded 
subjects were evaluated according to correctness based on the adult 
criterion. 

Individual designs for twenty-four EMR tests were analyzed 
and scored to determine if there was any major deviations from normal 
adult responses being made which could warrant the inclusion of the 
test scores in the final statistical analysis. 

The tests were administered in groups to the normal and 
retarded by presenting each figure on a screen via a slide projection. 
This procedure may have influenced the responses and is in variance 
to the original purpose of giving each figure individually. 

Motivation and general interest in drawing the figures could 
have 5.nfluenced the results- Two dozen EMR tests were scored to 
determine if particular groups made consistent or numerous errors 
\ihen copying the designs. (See Discussion chapter for additional 
analyses of the EMR tests that were scored.) 



Incorporated 




APPENDIX B 



NAME: Driver Evalxiator 

ADDRESS: American Automobile Association, 1712 G. St., N. W. , 
Washicigton 6, D. C. 

TEST INFORMATION: 

The Driver Evaluator consists of four vision tests: distance 
judgement, visual acuity, field of vision and color vision. A 
mirror is used at 10 feet to give an apparent distance of 20 feet. 

This permits testing in a small room about 13 feet long. The 
tests are all given with the driver seated in front of the evaluator 
and with the examiner at the side. The mirror arrangement insures 
that the tests will be given at a standard distance. 

Visual Acuity . This consists of four Snellen Charts printed 
on an alxmiimmi paddle wheel inside the cabinet. Black and white 
letters are used on a flat white background. Each chart can be 
exposed by turning a knob in front of the examiner. Another knob 
operates a shutter so that either eye or both eyes can be tested. 

A miniature chart on the side of the cabinet makes it easy to check 
the responses as being right or wrong. Four 15 watt lamps insure 
unifo3nn illuiainat ion above 10 foot candles. Distance is kept 
constant since the siabject must look through the eye piece and 
cannot "creep up" on the charts. Each chart has 14 letters accurately 
graduated in size to measure acuity from 20/100 to 20/13. 

Distant Judgement . Three miniature cars are placed in random 
positions, and the subject is asked to identify the car which appears 
farthest and which appears nearest. A dial on the side enables the 
examiner to set the cars in eight different patterns. The subject 
is thus required to make p-*' :ceen judgements. The examiner records 
the number of correct responses. The test is fairly quick to 
administer, since the subject simply makes a judgement instead of 
adjusting the cars back and forth. Constant uniform illumination 
is provided by four watt lamps. 

Field of Vision . This test consists of a platform 20 inches 
in diameter, hinged just below the eye-piece. In taking the test, 
the subject focuses on the center car at an apparent distance of 
20 feet. Unseen by tlie subject, the examiner moves slowly forward a 
test target on either uhe right or left side. To help give consistent 
readings , the targets cons is t of inch black and white segmented 
disks which rotate as they are moved forward. These targets are 
illiiminated by two fifteen watt lamps. A scale on the side of the 
rest nearest the exantiner can be easily read to the nearest degree. 



, Color Vision, Inside the cabinet is a small disk with eight 
sections of colored glass molded from the same glass as is used in 
traffic signals. This insures that the red, amber and green colors 
will be the same as the subject must identify in a traffic signal. 
The color disk is rotated so the subject can see only one color at 
a time through a small hole in the front of the cabinet, A small 
lamp inside the cabinet illuminates each piece of glass as it passes 
the opening. 



APPENDIX C 



NAME: Sixteen Personality Factor Questionnaire, Low Literate, 

Form "E", (Herbert Wv Eber and Raymond B. Cattell, 1967) 



ADDRESS: Institute for Personality and Ability Testing, 1602 

Coronado Drive, Champaign, Illinois, 61820. 



TEST INFORMATION: 

The Sixteen Personality Factor measures sixteen independent 
personality factors. There are eight questions for each of the 
sixteen personality factors, for a total of one-hundred and twenty 
eight questions. 

The authors state, "The test is constructed so that it can 
be read easily by a person functioning at approximately the third 
grade reading level. In other words, the client whose reading 
level score is between grade 3 and grade 6 can read and understand 
all the test items in the new Form "E", can give meaningful answers 
to these items, and can therefore be evaluated with this instr ume nt”. 
(Eber and Cattell, 1967, p. 2) 

^ The Sixteen Personality Factor is virtually self -administering 
after the examiner explains the purpose of the test to the examinee. 
Answers to the questions asked on the Questionnaire are placed on a 
separate answer sheet. It takes approximately thirty to forty-five 
minutes for an average subject to complete the Questionnaire. 
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NAME: 

ADDRESS: 



The Wilson Driver Selection Test, (Clark L. Wilson, PH.D.) 
Martin M. Bruce, 340 Oxford Road, New Rochelle, New York 



TEST INFORMATION: 

This test consists of six non-verbal aptitude tests d1u<; 

^ unscored page of bibliographical InfonaatiL. It is intended to 
measure ability to operate vehicles with minimal risk. The six 
sub-tests are visual attention, depth visualisation, recognition of 
anTs':eadiie\'^’^*"°®““““ complex detail, eye-hand cofrdin^iiol 



applica^s with°ihri’'®’' Selection lest is designed to screen driver 

to measure the^aptitude variables of perceptual ip^find ipatHi 

ieiiiied'ofiS were hypothesized to be the most important aptitudes 
equired of the efficient low accident vehicle operator. The basic 

thi battery of tests rests with the proposition that 

w^ri?s2iessfullf ® aptitudes to cope with this moving 

^rceptual speed and spatial relations to an adeq^tf iigree! he is 

1 e y to pass through each accident exposure situation unscathed. 
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NAME: Siebrecht Attitude Scale, (Elmer B. Siebrecht, Ed.D., 

New York University) 



ADDRESS: The Center for Safety Education, Cop 3 n:ight, 1941 

TEST INFORMATION: 

The Siebrecht Attitude Scale is designed to measure attitude 
toward the safe driving of an automobile. This it does by measuring 
attittide toward the factors thought to be important in the safe 
driving of the automobile. The scale is self-administering and 
the subject must rely upon his own interpretation of the statements 
in the scale. It takes about ten minutes for a subject to complete 
the scale. 

The scale consists of forty statements about factors related 
to driving. It is designed to measure attitude toward the following 
factors . 

1. Passing on curves and hills 

2. Driving as a privilege 

3. Enforcement of traffic regulations 

4. Condition of the automobile 

5. Responsibility 

6. Speeding 

7. Cooperation 

8. Examination for driver's license 

9. Violations 

10. Conditions of drivers 

11. Courtesy, concern 

12. Knowledge,^ skills 

There are no right or wrong answers for any of the statements 
on the scale. The statements are presented in a manner that permits 
subject to indicate the extent to which he agrees or disagrees with 
the idea expressed. After each statement, the subject places an "X" 

at the position that indicates his attitude. ( Strongly Agree 

A gree U ndecided Disagree ^Strongly Disagree) 
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DEVELOPMENT OF SITUATIONAL STRESS TEST 



One of the objectives of this study was to develop an instrument 
that would measure a driver's reactions to stressful situations. This 
instrument, in the original research proposal, was referred to as a 
Situational Stress Test. It was to be designee so it would measure 
the reaction time to, perception of, and judgement about immediate 
driving emergency situations presented on film. A device was to be 
used that would measure exact reaction time relative to stopping and 
turning. Also, the appropriateness of the individual response to 
the situation would be measured. 

In proceeding with the development of the Situational Stress 
Test, many different possibilities were explored. 

Time was devoted to working with the American Automobile 
Association's Complex Reaction Time Device, model #105. The initial 
problem encountered with this device was that it would not measure 
individual reaction time, but would give an average reaction time to 
fifteen trials. This device was modified by the installation of 
electronic stop clocks, so that it would record individual reactions, 
in terms of braking, turning right, turning left, or any combination 
of the three. Colored slides of emergency driving situations were 
staged and developed by the investigators with the help of the college 
photographer. This device was used during pilot testing as a means 
of measuring reaction time to emergency situations presented on color 
slides. 



As work proceeded on the above, other techniques were explored 
as to the best manner in which to accomplish the objectives of the 
Situational Stress Test. 

Emergency situations had to be presented to a subject on a 
screen behind some type of driving simulator. Upon perceiving the 
emergency situation, the subject has to react in terms of braking, 
turning right, turning left, or any combination of braking and turning. 
Also, a method of measuring a subject's reaction in hundredths of a 
second had to be developed. 

As experimentation progressed on the Situational Stress Test, 
it was realized that the emergency situations presented as stimuli 
would have to be as realistic as possible, similar to what a driver 
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actually experiences with other drivers, pedestrians and natural road 
hazards. Therefore, driver education films from Aetna Insurance 
Company, Allstate Insurance Company and various other film companies 
\jqxq previewed to determine the film best suited for testing purposes. 

Emergency situation sequences from Aetna’s Drivotrainer System 
vere used in pilot testing with the modified complex Reaction Time 
Device. 

A day was spent with representatives of the Chesapeake Systems 
Corporation to discuss the "Highway Systems Research Car and its 
possibilities for use in the study. 

Representatives from Aetna Insurance Company and Raytheon^ 
Learning Systems consulted with the investigstors as to the possibility 
of using their equipment for our tests. It was learned that the 
Aetna simulation equipment was designed primarily for instructional 
purposes, but could easily be adapted for testing purposes. 

In developing a device to measure reaction time, three systems 
were considered as alternates to the electronic stop clocks: I.B.M. 
Punch Card Systems, Multitrack Pen Recorders and Transistorized 
Digital Counters. After consulting with individuals competent in 
the field of electronics, (representatives from I.B.M. , Dr. Engle 
of the College Physics Department, Dr. Champa of the College Audio 
Visua’’ Department, Mr. Allies of the College Electronics Experimental 
Department and Mr. Harry Miller, an Electronics Consultant from 
R.C.A.), it was decided to use transistorized digital counters. 

After extensive experimentation with slides, films, timers, 
and the complete reaction time device, it was decided that the most 
accurate way to conduct this test is with a Driving Simulator. 

The Situational Stress Test utilizes the Link Driving Simulator 
and Computer Console in conjunction with an eight minute filmed 
sequence from the Allstate Training Film, "Hazardous Situations". 

For this test, the subject operates the simulator and drives to a 
film of driving situations. The film was made to give the driver the 
same view of the road and traffic conditions as he would see if 
actually driving a car on suburban streets. The appropriateness of 
his responses (braking, steering, signals and speed) is checked by 
the computer via a binary code on the film. A hard copy recorder 
then prints a permanent record of the subject's action. (Reference 
attached description of codes on Printer Sheet.) In addition to this 
printed record, the system also provides a total count of braking, 
steering, use of signals and speed errors accumulated by the subject 
during the driving sequence. 
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The Link System was modified to include the measurement of 
complex reaction time in hundredths of a second. This was accomplished 
by incorporating transistorized digital counters into the Computer 
Console. The counters are activated by a photo-electric cell which 
responds to the aluminum tape on the film. The digital count is 
then read visually by the investigator and hand-recorded on the 
subject's data card. Reaction time is measured for the following 
ten emergency situations in the film: 

1. A man emerges without warning from parked vehicle on 
the right side of the street and steps into the path 
of the subject's car. 

2. An oncoming vehicle crosses the center lane of traffic 
and faces subject's car to extreme right of street. 

3. A car backs out from driveway on the right into the 
lane of travel of subject's car. 

4. A car backs out from driveway on the left into the 
lane of travel of subject's car. 

5. A vehicle making a right turn, swings wide crossing 
the center lane, blocking the path of subject's car. 

6. A delivery man emerges from behind a parked car on the 
left side of the street and suddenly crosses in front 
of subject's car. 

7. A bicyclist traveling on the right side of the road, 
suddenly circles back into the path of the subject's 
car. 

8. A meter man crosses the street in front of subject's 
car. 

9. A delivery man steps from inside a parked van-type truck 
in front of subject's car. 

10. A car in front of subject's car stops without warning 
and suddenly starts to back up. 

Each subject's reaction to the ten emergency situations 
listed were recoded by the investigator. The digital counters 
measured reaction time to braking, turning left, turning right or 
any combination of braking and turning left or right. 

The Situational Stress Test was administered within a modified 
van-type truck, which was purchased for this purpose. In a testing 
situation, the truck was parked outside the school in an area adjacent 
to the room used for group testing. The subjects reported individually 
to the van for the test, which required approximately fifteen minutes. 
(Reference attached photographs of van and testing equipment.) 

Prior to driving the driving simulator and taking the test, 
each subject listened to the following instructions. The instructions 
were on tape for standardization purposes . (Reference Appendix F-3) 
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APPENDIX F-2 



PRINTED RECORD OF BINARY CHECK LIST 
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1. Foot Brake Off 

2. Light Foot Brake 

3 . Light Nedium Foot Brake 



6. Steering Hard Left 



NOTE: The Check Identification Nuinber is the total of' the numbers 

appearing in the fiv^^ columns . Example: [ 8+4 + 2 I = 14 
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APPENDIX F -3 

TAPED INSTRUCTIONS FOR 
SITUATIONAL STRESS TEST 



operate!°“Y“: T 

certain driving tasks. ® ^ 

notice “ if v^^s^iLrto^b^v 

very simiiar to the average American car. 

Before you drive this "car" you should learn more about it. 

,-n adjustment for the seat is located under the left front 

Now we are going to practice with the controls of the car 
pract^e.^ y°^ ^o 

3.V automatic transmission. To start ths» oav ,%i 

Sld^t'thf '=•*" ig^itLn'Ly to thrrLhIr 

car now. dashboard goes off. Start your 

The red light marked "signals" is on. Put your left tnm 
sxgnal on and the light will go off. Now try the r^^t'^'rn si^al. 

T„ 4-1,^°^ practice steering. The red light "stfeer-'-B-" ic «« 

Th^ i ^ wheel slightly to the right until the light goes off 

the whLl refL’^tf'^r ^°t ^’"^ve d^ a straight road. Now, let 
uiic wueej. return to the center position, 

the liJrgoIT off ™aif ‘ ®*®®ting. Turn the wheel to right until 

would Se in rof ® ”®‘*tum right steering, such as you 
ia use in rounding an average turn on the highway. Now chert ro 

see that the steering wheel has returned to the^ceS^r 
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For a hard right steer, you must turn the wheel one complete 
turn to the right, ---do that now. When you are in hard right steer, 
the light will go off. This is the way you would turn your wheel 
when making a right turn at an intersection. Now, let the steering 
wheel return to center. The procedure for steering left is the same. 

Now try a slight left, medium left and a hard left. (The important 
thing for you to remember is to let the wheel return to the center 
position when your turn is completed. This is done by releasing 
the pressure of your hands on the steering wheel and it will return 
automatically . 

Now, let's practice braking. Notice the light marked brakes 
is on. Press the brake pedal lightly and the light will go off. 

This is light brake pressure such as you might use when gradually 
slowing a car. For a medium brake, you will have to press the pedal 
a little harder. Try pushing the pedal now. When the light goes off, 
you are in medium brake, such as you would use when braking for a 

stop sign. For a hard brake, such as you would use to stop your car 

suddenly in an emergency, you must press the pedal all the way to the 
floor. Do that now. Now push the parking brake with your left foot. 

Now release it. 

Put your foot on the brake and place the gear selector on "D" 
for drive. Now move your foot to the gas pedal and press it slowly 
until the speedometer reads 15 MPH. The light marked "speed" will 
go on. Now increase your foot pressure on the gas until the speedometer 
reads 35 MPH. The speed light will again go on. When the light goes 
on, move your foot from the gas pedal to the brake. Then put the 
gear selector in neutral. 

For the next few minutes, you will see a film of driving 
situations. The film was made to give you the same view of the road 

and traffic conditions as you would see if you were actually driving 

a car on suburban streets. As you watch the film, you will see the 
hood and rear view mirrors of a red car. Imagine that you are driving 
the red car you see on the screen. Drive just as you would in a real 
car, but remember to watch your speedometer and return your steering 
wheel to the center position when you have completed a turn. Try 
to match your driving to the car on the screen. 



Now, be sure that your car is running. Set the gear selector 
on "D" for drive. Keep your foot on the brake pedal until you are 
ready to start driving. 



In the scenes that follow, you are the driver of the red car 
on the screen. Drive as you would in a real situation. Remember to 
check your speed and return the steering wheel to the center position 
after you complete a turn. 

Observe the rules of the"”foad and keep alert. 
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APPENDIX G 

DESCRIPTION OF TEST ON 
PENNSYLVANIA MANUAL FOR DRIVERS 



This test consists of twenty-five multiple choice type questions 
based on information taken from the Pennsylvania Manual for Drivers. 

The test items are similar and in many instances, often the same 
as those asked by the examining officer when one goes for a Pennsylvania 
^5^iver * s Test. The test was constructed at Millersville by the 
investigators for the purpose of measuring a subject's knowledge of 
Pennsylvania Driving Regulations. 

Upon examining this test, one may question the reading level 
of it, and the ability of Educable Mentally Retarded students to 
comprehend it. This point was considered by the investigators when 
the test was constructed, and the following conclusions were used as 
a basis for including the instrument in the test battery. 

1. The terminology on the test is similar tc the 
terminology used in the Pennsylvania Manual for Drivers. 

2. The test terminology is similar to the terminology 
of Driver Education teachers when teaching students 
to drive. 

3. The test terminology parallels the terminology and 
used by examination officers when a subject takes a 
Pennsylvania Driver's Test. 

4i In order to obtain a Pennsylvania Driver's License, 

a subject must demonstrate a knowledge of Pennsylvania 
Driving Regulations . 

5. All subjects included in the sample possessed valid 
Pennsylvania Operator's License. 

6. In order to obtain this license, the subject in the 
past had to demonstrate a knowledge of the Pennsylvania 
Manual. 

7. Therefore, all subjects in the sample being legal drivers 
in Pennsylvania had been exposed to questions similar to 
the ones in the test. 
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APPENDIX G-1 



TEST ON PENNSYLVANIA MANUAL FOR DRIVERS 



Directions : 



1 . 



This is a multiple choice test. Read each question 
carefully, then select the correct answer from the four 
choices under each question. Place the letter of your 
choice on the answer sheet. Do not write on the test 
booklet. When writing your answer, use capital letters. 



A traffic light flashing red means: 

A. Slow down to 10 mph. 

B. Stop I Check both ways, then proceed with caution. 

C. Slow down, check both ways, then proceed with caution. 

D. Yield to on-coming vehicles. 



2 . 



3. 



4. 



on: 



If you buy a car, you must apply for a "certificate of title" 
within: 

A. 30 days C. 24 hours 

B. 48 hours D. 15 days 

Passenger car registration expires at midnight 

A. January 31 C. March 31 

B. March 15 D. January 15 

If you lose your car registration card, you must apply for a 
duplicate within: 

A. 24 hours C. 15 days 

B. 48 hours D. 30 days 



5. If you are involved in a reportable accident, you must file a 
written report with the Bureau of Traffic Safety within: 

A. 24 hours C. 48 hours 

B . 1 week D . 5 days 



7. 



A triangular shaped traffic sign means: 

A. Stop C. Railroad 

B. Yield D. Curve in the road 



To be employed as a paid operator of a vehicle, you must be: 
A. 21 years old C. 18 years old 

16 years old D. 25 years old 



A 

B. 



When parking your car near a fire hydrant, your car should be 
parked a minimum of: 

A. 30 feet from the fire hydrant 

B. 10 feet from the fire hydrant 

C. 15 feet from the fire lijSdrant 

D. 50 feet from the fire hydrant 



8 . 



9. 



An Octagon (eight -sided) shaped traffic sign means: 

A. Yield C. Narrow bridge 

B. Railroad D. Stop 

10. When an on-coming car is approaching your car at night, you 
should dim your headlights when it is approximately: 

A. 100 feet away C. 300 feet away 

B. 200 feet away D. 500 feet away 

11. What kind of automobile insurance coverage is the most important? 

A. Fire and theft C. Collision 

B. Liability D. Comprehensive 

12. When traveling on a snow covered highway and the back of your car 
goes into a skid, you should: 

A. Turn your front wheels in the direction the back of your car is 
skidding. 

B. Turn your front wheels in the opposite direction that the 
back of your car is skidding. 

C. Keep front wheels straight and brake. 

D. Turn front \dieels in the direction of the skid and brake 
rapidly. 

13. A round shaped traffic sign means: 

A. Stop sign C. School crossings 

B. Railroad here D. Railroad ahead 

14. A blind pedestrian can easily be identified by: 

A. The dog that accompanies him. 

B. Dark homed rimmed glasses that he wears. 

C. The slow cautious manner by which he approaches the interesection. 

D. The white can with a red tip. 

15. In Pennsylvania, the only time a driver is allowed to pass a stopped 
school bus that is loading or unloading passengers is: 

A. When the school bus is stopped on a three lane highway in 
the far left lane. 

B. When the school bus is stopped on the same side you are traveling 
on a four lane divided highway. 

C. When the school bus is stopped on the same side as the school, 
leaving off students. 

D. When the school bus is stopped on the opposite side of the road 
from the school leaving off students. 

16. The speed limit in a school zone when students are coming to school 
or leaving school is: 

A. 10 mph C. 25 mph 

B. 15 mph D. 35 mph 
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17. When driving in town, you should signal your intentions for 
a turn when you are approximately: 

A. 25 feet from the intersection 

B. 50 feet from the intersection 

C. 75 feet from the intersection 

D. 100 feet from the intersection 

18. A diamond shaped traffic sign means: 

A. Danger I Hazardous condition C. Special rule or regulation 

B. Stop D. Railroad here 

19. When driving, your rear -view mirror should be adjusted so that 
you can see a minimum of: 

A. 50 feet to the rear C. 75 feet to the rear 

B. 100 feet to the rear D. 200 feet to the rear 

20. New license plates cannot legally be placed on your car before: 

A. Midnight, January 31 C. Midnight, January 15 

B. Midnight, March 15 D. Midnight, March 31 

21. The driver who "overdrives his headlights" cannot: 

A. Stop in the distance he can see ahead clearly 

B. Adjust his eyes to dark vision 

C. * Adjust to the glare of on-cxxaing lights 

D. See far enough to the side 

22. At 50 miles per hour, the minimum safe following distance is: 

A. 2 car lengths C» 7 car lengths 

B. 5 car lengths D. 10 car lengths 

23. At which of ‘•he following temperatures is ice on the road most 
dangerous? 

A. Zero C. 20 below zero 

B. 10 degress above zero D. 32 degrees abo've zero 

24. What lane should a driver position his car in when he wants to make 
a left turn from a one-way street? 

A. The lane immediately to the left of the center line. 

B, The extreme left lane. 

D. The lane immediately to the rig^t of the center line. 

E. Any lane. 

25. What should every driver have in his possession when driving a car? 

A. The •vehicle registration card and the certificate of title. 

B. Your learners permit and drivers license. 

C. Your vehicle registration card and bill of sale. 

D. Your dri-ver’s license and your vehicle registration card. 
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appendix h 



COMBINATION OF STUI^TS FROM 
BRACE IOWA AND BRACE TEST OF MOTOR ABILITY 



STUNT #2 (Brace) 



STUNT #3 (Brace) 



of motor ability^^as agility^^bal^n^^ designed to measure such aspects 
to minimize 

-- -eex o£ 
ett foot in front of toes of right fr»r.^ 

S:: In^flonToi 

steps in this manner. It is a failure 
) uo lose the balance. 

to fail to place heel so that it 
touches toes . 

‘^“®P into the air 

fee^a^rt* land with ’ 

teet aport. It is a failure; 

b) nor together once. 

t>; not to land with feet apart. 

when landing.) Do not lose the baLnce 

touched the floor. 

a) ^t to make a full turn to the left 
^ fL^y® returned to 

c) to lose the balance. 

(Brace) Double-heel-click test t, 

SS1NTJ5 (Btace) ^el-sla^tesf Jump upward, and slap both heels 

^th hands J,ehind body, it is a failure 

^ to lo° heels; to move feet or 

to lose the balance after landing. 
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STUNT #6 (Brace) Full-right-turn test. Stand with feet together. 

Jump upward, making a full turn to the right. 
Land at approximately the same place from 
which the test was started. (Feet may be 
separated when landing.) Do not lose the 
balance or move feet after they have touched 
the floor. It is a failure: 

a) not to make a full turn to the right. 

b) to move feet after they have returned to 
the. floor. 

c) to lose the balance. 



STUNT #7 (Brace) Stork-stand test. Stand on left foot. Hold the 

bottom of right foot against the medial side 
of the left knee. Place hands on hips. Shut 
eyes, and hold the position for ten, seconds, 
without moving left foot. It is a failure: 

a) to lose the balance. 

b) . not to hold right foot against left knee. 

c) to open eyes, or to remove hands from hips. 

STUNT #8 (Brace) Hop-backward test. Stand on either foot. Close 

eyes, and take five hops backward. Failure: 

a) to open eyes. 

b) to touch the floor with foot not supporting 
the weight of body. 



STUNT #9 (Brace- Half-turn- jump-left-foot test. Stand on left 
Iowa foot, and jtjmping, make a one -half turn to the 
left. Keep the balance. It is a failure: 

a) to lose the balance. 

b) to fail to canplete the half turn. 

c) to touch the floor with right foot. 



STUNT #10 (Brace- Stiff-leg-bend test. Place a paper on the floor 
Iowa near left heel. Stand with lower legs completely 
extended, bend trunk forward, grasp right toes 
with right fingers, and pick up the paper with 
left fingers. At no time must lower legs be 
allowed to bend. It is a failure: 

a) not to pick up the paper. 

b) to release the hold of right toes. 

c) to bend legs at knees. 



APPENDIX I 



Our school is interested in the possibility of 
participating in the research to be conducted during 
the 1969-1970 school year. 

Send further information to: 

Name & positio n 

Name of Schoo l 

School Adress 



Zip 



School District 
County 
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APPENDIX I-l 




MILLERSVILLE STATE COLLEGE 

MILLERSVILLE, PENNSYLVANIA 17551 



Dear Mr. 

After consulting the Department of Public Instruction, Bureau 
of Special Education, your school has been selected as a possible 
participant in a state wide research project. The project is a 
comparison of educable mentally retarded with normal students on 
certain specific factors related to driving ability. (Refer to 
enclosed description of project.) The students tested will be 
representative of the secondary school population of Pennsylvania. 

We are most interested in obtaining your cooperation in 
providing a portion of the sample population from your school. The 
results of this study will be made available to you, your Special 
Education, and Driver Education Departments. It is anticipated 
that this study will help the students in your school by providing 
you with more specific data pertaining to their driving abilities. 

One has but to look at our over-crowded highways, the nxmiber 
of accidents, and the rising death roll by automobile to see the 
magnitude of the driving probleia. Is an educable mentally retarded 
student at a disadvantage when he is driving? Is he alert and aware 
of hazardous situations? Is he a danger to himself and others? This 
study hopes to find answers -tp these questions. 

The importance of a study such as this is self-evident in that 
it has been supported and funded by the United States Office of Education. 
Also, it has been endorsed by Dr. William Ohrtman, Director of the Bureau 
of Special Education; Harry H. Brainard, Commissioner of Traffic Safety; 
and Ray M. Fulmer, Coordinator of Highway Safety Education. 

It will be greatly appreciated if you will kindly complete the 
enclosed card and mail it at your earliest convenience. 

Thank you for your attention concerning this matter. 

Sincerely, 

*>^ames F. Bologa 
Co-Principal Investigator 



JFBrpsb 

enclosure 
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APPENDIX J 




MILLERSVILLE STATE COLLEGE 

MILLERSVILLE, PENNSYLVANIA 17551 



Dear 



HLllersvllle State College has been granted funds by the 
United States Office of Education to conduct a coaoparlson study of 
educable mentally retarded and Intellectually normal adolescent 
drivers. The subjects will be representative of the secondary 
school population In Pennsylvania. Perhaps the article pertaining 
to the study, ^Ich appeared In the January P.S.E.A. Journal, came 
to your attention. An abstract Is enclosed to further Inform you of the 
objectives and methodology of the research. 

Because of the significance and applicability of this study, we 
hope to enlist your support In obtaining data on students In the schools 
of your jurisdiction. Collection of data by the Investigators, which 
Is scheduled for the 1969-1970 school year, will require a tn-iiriTnTnn 
amount of time at each of the participating schools. Only those schools 
having senior high classes for the edticable mentally retarded would 
be Involved, since an equal nianben of the "normal” population could. 

In most cases, be sampled at the same school. It Is anticipated that 
testing would not involve more than twenty students fr<xa any one 
school. 

We are currently informing the senior high school principals 
of the project through direct correspondence. We are confident that 
your support of this study will be reflected in their cooperation. 



Co-Principal Investigator 
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APPENDIX J-1 




MILLERSVILLE STATE COLLEGE 



MILIIRSVILLE, PENNSYLVANIA 17551 



Dear 



This is to inform you of research being conducted by Millersville 
State College which deserves your attention. The project, funded by 
the United States Office of Education, Bureau of Research, primarily 
involves a comparison of normal and educable mentally retarded drivers 
to be selected from the public secondary school population of Pennsylvania. 
(Please refer to the enclosed abstract for a more complete description 
of the research.) 

The data resulting from the study may have application to the 
improvement of highway safety in Pennsylvania. 

Because of the significance of this study, the Bureau of Special 
Education has given it its full support. I urge you to enlist the 
co-operation of your district in making this study a success. 




Very tanxly yours. 



William F. Ohrtman 
Director, 

Bureau of Special Education 
Harrisburg, Pennsylvania 



Enc 
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APPENDIX J-2 



DESCRIPTION OF THE PROJECT 



TITLE: The Measurement and. Comparison of Variables Related to 

Driver and Highway Safety Between Educable Mentally 
Retarded and Normal High School Age Pupils in Pennsylvania. 

FUNDED BY: United States Office of Education, Grant #0E6-0-9-482062- 

1362- (032) 

TIME: Work on the study began in January of 1969 and will continue 

through January of 1971. 



The above project is being sponsored by Millersville State 
College under the direction of Dr. W. Richard Kettering 
of the Special Education Department and Professor Ra 3 miond 
C. Mullin of the Driver Education Department. 

The purpose of this study is to measure and compare the 
variables related to driving safety and to designate factors 
which can predict the success of educable mentally retarded 
students in contrast to students with normal intelligence 
when operating motor vehicles. 

In conducting the study, a stratified random sample will 
be employed to select eight hundred public high school 
students throughout Pennsylvania. Four hxmdred educable 
mentally retarded and four hundred intellectually normal 
students will be studied. The students will be in the 
sixteen to eighteen chronological age range. They will 
be tested and the test results analyzed, based on the 
objectives of the. study which include the following factors: 
visual acuity, visual organization, field of vision, depth 
perception, eye-hand coordination, intelligence, emotional 
maturity and excitability, reaction time, situational 
stress and attitudes toward driving. 

Also, the driving records of all students involved will be 
checked in Harrisburg and their records will then be compared 
to their performance on the tests. The results of student 
performance on the tests and their driving records will then 
be analyzed by computer to show the differences between the 
groups. It is anticipated t^at these results will aid the 
Commonwealth of Pennsylvania and other states in the future 
licensing of drivers. Also, the findings will aid in the 
formulation of driver education programs for the educable 
mentally retarded and B.e'used in developing teacher training 
programs . - 
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APPENDIX K 



1 . 



Approximate number of Special Education s 
licenses who will be in attendance during 
(include probable future licensees). 



tudents with driver’s 
the 1969-70 school year 



a) Number who will have had standard Driver Education 

Course — 

b) Nuniber who will not have had the Driver Education 

Course 

2. Will it be possible to sample an equal number of normal and 
Special Education (EMR) students from your school 



Name and Position 

Name of School 

School Adress — 

Zip Code 



Phone 



i?e 
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APPENDIX K-1 




MILLERSVILLE STATE COLLEGE 

MILLERSVILLE, PENNSYLVANIA 17551 



Dear 



Thank you for your prompt response to our letter of January 27, 
concerning the comparison study of educable mentally retarded (EMR) 
and intellectiially normal drivers. The number of returns received 
from O'li first mail-out is most gratijfying. We feel this illustrates 
the importance of this type of research to Pennsylvania Educators. 

We are interested in visiting your school and gathering data 
on the following two groups of licensed drivers: 



1. Special Education Students (EMR) 

a) Licensed drivers who have completed the standard 
Driver Education Program. 

b) Licensed drivers who have not had Driver Education. 

2. Normal Students (Any student not in Special Education) 

a) Licensed drivers who have completed the standard 
Driver Education Program. 

b) Licensed drivers who have not had Driver Education. 

We hope to be able to sample an equal ntmober of Special 
Education (EMR) and "normal" students at each school. The two groups 
of students are to be matched on the basis of sex, chronological age, 
and whether the student has completed driver education or not. The 
mnaber of possible participants from any school will depend upon the 
number of Special Education students in that school who have driver 
licenses at the time of our visit. We estimate that our research 
will not involve more than fifteen Special Education students and an 
equal number of normal students from any one school. 

Administration of the battery of tests by the investigators 
will require approximately three to four" hours at each participating 
school. The testing will include an assessment of visual acuity, 
psycho-motor ability, perception, reaction time, temperment and 
attitude driving. In terms of phys'^al requirements, one room will 
be adequate in most cases. Other than Selecting students who will 
participate, no demands will be made upon the time of your school 
personnel. 
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We are confident of your continued interest in this project 
and sincerely hope that you will be able to participate in the 
research. With your cooperation, we hope to arrange an exact date 
for testing at your school through subsequent correspondence. 

So that we will have more specific information regarding 
the number of possible participants from your school, we respectfally 
request that you fill out and return the enclosed card at ycur earliest 
convenience . 



Thank you very much for your consideration and cooperation. 

Most Sincerely, 




7 ■' 






r , '' / 



/James F. Bologa 
Darryl J. S trickier 
,/ Co-Principal Investigators 
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DRIVER EDUCATION RESEARCH PROJECT 
MILLERSVILLE STATE COLLEGE 
MILLERSVILLE , PENNSYLVANIA, 17551 

INSTRUCTION FOR SELECTING STUDENT PARTICIPANTS 



General: 

1. Please select only students who are licensed drivers . 

2* Match Normal students to the Special Education 

students on the basis of age, sex, driver training 
experience, and accident record. 

3 . Include all Special Education students who are licensed 
drivers , regardless of whether they have received driver 
training or not. 

Please complete the enclosed form as follows: 

1. Begin by listing information on the Special Education 
students in the left column. 

2. Next, select regular class students from any of the various 
school programs and m.atch them with the Special Education 
student in the left colxmn. Record information on the 
"normal" students in the right colima.n. 

3. The infonnation on the pupils in the left and right columns 
should be essentially the same, except for the name. For 
example, a Special Education girl who is 17 years, 3 months 
old, has had the standard driver education program and has 
had no accident while driving, is matched with a "normal" 
girl who is about the same age, has had the driver education 
program and has also had no accidents. 

The information should be recorded as follows: 



Name 



1 . 



SPECIAL EDUCATION STUDENTS (EMR) 
Sex Age Std. Class None Acc. 



Name 



F 



17-3 



(Driver Training) 
X 



No 



1 . 



REGULAR CLASS STUDENTS (NORMAL ) 
Sex Age Std. Class None Acc. 
(Driver Training 

F 17-1 X No 



4. Treat the heading "Driver Training" as follows: 

a) If the student has completed the standard driver 
education program of 30 hours of classroom instruction, and 
6 hours behind-the-wheel training, place an X in the 
colxmin under "STD". 

b) If he has completed the classroom portion only , place an 
"X" in the "Class" colxmm. 

c) If he has had no driver training , place an "X" under "None". 



179 

160 

er|c 



I SOI 



5. In the colinnn "Acc." place Yes /No to indicate if the student 
was involved in any accident (reportable or unreportable). 

To insure current information on student participants it is 
suggested that you complete the enclosed selection form approximately 
two weeks prior to the date of testing. .t will be greatly appreciated 
if you will give the completed form to the investigators at the time 
of testing. 
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Date you got 

your license: month day year 









Append ix M 




ov 

> 

n 

(D 

o 

c 



•s- 



=r 

s 

o* 

(D 

O. 



D 



O 



fi» 

D I-* 

- O 

» Ml 



I 

=r 

g 

o. 

(D 

O. 



Ul 



S-S’ 

5‘v! 

(D O 



o 

c 

M 



=r 

(D 

M 



O 

M 

OQ 

C 

fi» 

M 

Q. 



ae 

(D 

H* 

3* 
C rr 
• • 

IS 

e 
•s 



§• 



□ 



OQ 

M* 

fi» 

CB 

CB 

(D 

V< W 

(D 

<B ^«N 

9 

fT 

fi» 

o 



(D 
9 9 
O a 
(D 

Of 

(D 

9 

O 

C 



S' 

c 

M 



3* 

O. 



U> 



H 

O 

o. 

9 



O 

9 



to 



O 

C 



9 



9 

M 

9 

O. 

O 



> S3 

§:§ 
M 9 
9 
9 
9 



jC 

9 

H* 

•g- 



M < s: 
Ml H* 9 
^ O < 
I-* 9 
9 9 
9 fT V< 
w H> O 

S *= 

M* 9 
H> 9 9 
9 «0 < 
fT 9 

M 

< r-v _ 
H- O 3* 
O 3* 9 
M* 9 9 
9 0 9 

fT pr 

H- 9 

O O M 
9 9 M 
9 9 9 
•• 9 

fT 
9 
O. 



o 

M 

9 



M 

9 





MJ 

9 

9 






Z 

o 



Oi 

• 

M s: 
Ml O. 9 
H < 
H- 9 

S ^.V! 

- Sg 

M« 9 3* 
9 9 

9 0 0 . 

9 9 

® !o § 

X ^ 

*3 9 

M* 3* O 
9 9 0 
H- O H- 
9 ar o. 
•• 9 

O 9 
9 rr 
9 9 

g- 



VS 

o 

c 

< 

9 

M 

9 



:> 

o 

o 

H- 

O. 

9 

9 



cr 9 

• 9 

o o* 

M* 9 
9 3* 
9 H- 
9 O 
M O. 
O I 

H* I 

9 3T 
fT 9 
M 9 
C M* 
O 



9 rr 



H- M 
O 9 
9 H- 

O & 

o 
9 





h; 

9 

9 








Z 

o 



o* 

9 

3* 

H* 

9 

O. 



3* 

9 

a 

§• 

9 

9 



B 



o. 

9 



9 

9 

M 



B 

s 

fT 

3* 



O. 

9 



9 

9 

M 



S3 

C 

M 

9 



O 



CO 

& 

c 

3* 

9 



•3 H 

9 O 

U % 



CO 

9 




9 M 
9 

O. fT 

o 

^ £L 

M* 95* 
9 

9 O 
9 M 
M M- 
O < 

§ i; 
5-2 

9 C 
fT O 
M 9 
C fT 
O H- 
fT O 

H- 9 
O 

“1? 



o 

M 

H- 

<s 

9 

M 

M 

Q. 

C 

O 

9 



3* 

5 

9 

§ 

O 

o 
c 

M _ 
9 O 
9 



M 

5" 

9 

M 

» 

O. 

C 

o 

9 



o> 



CO 

2- 
O 3* 
3* O 
9 O 
O M* 
pr 

O M 
9 O 
9 OQ 
w M 



9 

9 

9 



Cl 

C M 
9 9 
H- 9 
O 
M 



O 

O 

c 

9 



CO 

o 

3* 

o 

o 



vs M* 



9 

fT 

M 



O 

fT 



9 

§• 

O 

O 




o > o 

fT O 9 
3* 9 9 
9 3« 9 
M 9 M 
•• B 9 



CO CO 
9 O 
9 *3 
H- 3* 

g i 

•• o 

M 

9 



O 

9 



□ □ 



□ 




isa 






163 



er|c 



DRIVER EDUCATION RESEARCH PROJECT MILLER SVILLE STATE COLLEGE 



APPENDIX N 



SCHOOLS REPRESENTED IN STUDY 
(57 Public High Schools) 



REGION I 



1. 


School 

Coimellsville Area Senior High 
Locust Street Extension 
Connellsville 15425 


Dis trict 

Connellsville Area 


County 

Fayette 


Enrollment 

1788 


2. 


Junior High West, I. A. Bldg. 
215 Falls Avenue 
Connellsville 15425 


(County Operated) 


Fayette 


86 


3. 


Laurel Highland Jr. Sr. High Laurel Highlands 
490 Coolspring Street 
Uniontown 15401 


Fayette 


1424 


4. 


Fayette Institute of Commerce 
and Technology 
45 West Kerr Street 
Uniontown 15401 


(County Operated) 


Fayette 


81 


5. 


Uniontown Area Senior High 
Fayette Street 
Uniontown 15401 


Uniontown Area 


Fayette 


1387 


6. 


Moon Senior High 
904 Beaver Grade Road 
Coraopolis 15108 


Moon Schools 


Allegheny 


1030 


7. 


Western Hills School 
1720 Hassam Road 
Coraopolis 15108 


(County Operated) 


Allegheny 


163 


8. 


Butler Area Senior High 
165 New Castle Road 
Butler 16001 


Butler Area 


Butler 


3018 


9. 


Shannock Valley Jr. Sr. High 
Rural Valley 16249 


Armstrong 


Armstrong 


490 


10 . 


Leechburg Area Jr. Sr. High 
Leechburg 15656 


Leechburg Area 


Armstrong 


830 


11. 


Norwin Sr. High 
^foMohon Drive 
Irwin 15642 


Norwin 


Westmore- 

land 


1969 



REGION II 



Erie 



*12. Erie County Vo. Tech. 

Erie 16500 

a) Corry Area Sr. High 
534 East Pleasant St. 

Corry 16407 

b) Ft. LeBoeuf Jr. Sr. High 
Waterford 16441 

c) Rice Union High 
^ Girard 16417 

d) Harbor Creek Jr. Sr. High 
6375 Buffalo Road 
Harbor Creek 16421 

e) McDowell Sr. High 
3580 W. 38th St. 

Erie 16506 

f) Northwestern Jr. Sr. High 
Albion 16401 

g) Union City, Concord 
Union City 16438 

13. East Brady Jr. Sr. High 
East Brady 16028 

14. Punxsutawney Area Jr, Sr. High 
North Findley Street 
Punxsutawney 157 67 

REGION III 

15. Johnstown Central High 
331 Somerset Street 
Johnstown 15905 

16. Windber Area Jr. Sr. High 
Graham Avenue 

Windber 15963 

17. Jenner-Boswell Jr. Sr. High 
400 Ohio Street 

Boswell 15531 

REGION IV 

18. Juniata Sr. High 
Main Street 
Mifflintown 17059 



(County Operated 



Corry Area Jt. 


Erie 


870 


Ft. LeBoeuf 


Erie 


1155 


Girard Union 


Erie 


850 


Harbor Creek 


Erie 


1630 


Millcreek Twp. 


Erie 


2100 


Northwestern 


Erie 


1124 


Union City Area 


Erie 


350 


Armstrong 


Clarion 


510 


Punx'ey Area 


Jefferson 


2380 



Greater Johnstown 


Cambria 


1704 


Windber Area 


Somerset 


1241 


North Star 


Somerset 


781 


Juniata County 


Juniata 


555 



19. 


Phillipsburg-Osceola Sr. High 
Curtis Park 
Phillipsburg 16866 


Phillipsburg- 
Osceola Area 


Clearfield 


748 


20. 


Clearfield Area Sr. High 
Mill Road 
Clearfield 16830 


Clearfield Area 


Clearfield 


1114 


21. Southern Columbia Area Jr. Sr. High 
R. D. #2 

Catawissa 17820 
REGION V 


Southern Columbia 


Columbia 


795 


• 

CM 

CM 


Tunkhannock Jr. Sr. High 
Tunkhannock 18657 


Tunkhannock Area 


Wyoming 


1140 


*23 . 


Wallenpaupack Area Jr. Sr. High 
Hawley 18428 


Wallenpaupack Area 


Wayne 


800 




a) J. J. Koehler School 
Hones dale 18431 


(County Operated) 


Wayne 


28 


b) Waymart Sr. High 
Waymart 18472 

REGION VI 


Western Wayne Jt. 


Wayne 


200 


24. 


Wilson Sr. High 
Grandview Blvd. 
West Lawn 19609 


Wilson 


Berks 


1050 


• 

CM 


Easton Area Sr. High 
25th Street 
Easton 18042 


Easton Area Jt. 


Northampton 


2117 


26. 


Boyertown Sr. High 
4th and Monroe Streets 
Boyertown 19512 


Boyertown 


Berks 


1815 


*27. 


Central Building 
15th and Main Streets 
Northampton 18067 


(County Operated) 


Northampton 


30 




a) Leibert*s School 

Schoeneck Ave.,R.D. #3 
Nazareth 18064 


(County Operated) 


Northampton 


69 



REGION VII 



28. William Tennent Sr. High 
2201 Street Road 
Warminster 18974 


Centennial 


Bucks 


1946 


29. Coatesville Area Sr. High 
1545 East Lincoln Hwy, 
Coatesville 19320 


Coatesville Area 


Chester 


1120 


30. Penncrest Sr. High 
Media 19063 


Rose Tree -Media 


Delaware 


1735 


31. Upper Darby Sr .High Upper Darby 

Lansdowne Avenue & School Lane 
Upper Darby 19084 


Delaware 


2511 


32. Council Roclc Sr .High 
Green Lane 
Newtown 18940 


Council Rock 


Bucks 


1252 


33. Souderton Area Sr. High 
41 N. School Lane 
Souderton 18964 


Souderton Area 


Lfontgomery 


1140 


34. Methacton Sr. High 

Fairview Village 19403 


Methacton 


Montgomery 


1218 


35. E. S. Miller School 

43rd &. Westminster Streets 
Philadelphia 19104 


Philadelphia 


Philadelphia 


328 


36. Potts town Sr. High 
North Washington St. 
Potts town 19464 


Potts town 


Montgomery 


1080 


37. Morrisville Boro Jr. Sr. High 
W. Palmer St. 

Morrisville 19067 


Morrisville Boro 


Bucks 


735 


38. Henderson Sr. High 

Lincoln & Montgomery Aves. 
West Chester 19380 


West Chester Area 


Chester 


2100 


REGION VIII 








39. Northern Lebanon Jr. Sr. High 
Fredericksburg 17038 


Northern Lebanon 


Lebanon 


1298 


40. Garden Spot Jr. Sr .High 
Rt. 23 3c Tower Road 
New Holland 17557 


o, pastern Lane. Co. 


Lancaster 


1632 



Manheim Central 



Lancaster 



780 



41. Manheim Central Sr. High 
Adele Avenue 

Manheim 17545 

42. Lebanon Sr. High 
1000 S. Eight St. 

Lebanon 17042 

43. Solanco Sr. High 
R. D. #2 

Quarryville 17566 

*44. Cedar Cliff High School 
Carlisle & Warwick Rds. 
Camp Hill 17011 
a) Red Land High School 
R. D. #1 
Etters 17319 

*45. John Harris Sr. High 
Market Street 
Harrisburg 17105 
a) William Penn Sr. High 
2915 N. Third St. 
Harrisburg 17105 



Lebanon 



Solanco 



West Shore 



Harrisburg 






Lebanon 



Lancaster 



Cumberland 



Dauphin 



*Indicates testing locations for students from schools which follow a, b 



1S7, 

16a. ■ 



O 

ERIC 



1625 



989 



1622 



1485 



etc. 



APPENDIX 0 



I. Correlation Matrices 
II. Correlation Matrices Tables: 



Appendix 01 

Appendix 02 

Appendix 03 

Appendix 04 

Appendix 05 

Appendix 06 

Appendix 07 
Appendix 08 
Appendix 09 
Appendix 010 
Appendix Oil 
Appendix 012 



Correlation Matrix of Relationships Between 
Variables 20 Through 51 for the Total EMR Group 
and Variables 20 Through 51 for the Total Normal 
Group 

Correlation Matrix of Relationships Between 
Variables 20 Through 51 for the Female EMR Group 
and Variables 20 Through 51 for the Female Normal 
Group 

Correlation Matrix of Relationships Between 
Variables 20 Through 51 for the Male EMR Group 
and Variables 20 Through 51 for the Male Normal 
Group 

Correlation Matrix of Relationships Between 
Variables 70 Through 100 for the Total EMR Group 
and Variables 70 Through 100 for the Total Normal 
Group 

Correlation Matrix of Relationships Between 
Variables 70 Through 100 for the Female EMR Group 
and Variables 70 Through 100 for the Female Normal 
Group 

Correlation Matrix of Relationships Between 
Variables 70 Through 100 for the Male EMR Group 
and Variables 70 Through 100 for the Male Normal 
Group 

Correlation Matrix of Relationship For Variables 
20 Through 51 With Variables 68 Through 100 With 
Total EMR 

Correlation Matrix of Relationship for Variables 
20 Through 51 With Variables 68 Through 100 With 
Total Normal 

Correlation Matrix of Relationship for Variables 
20 Through 51 With Variables 68 Through 100 With 
Normal Female 

Correlation Matrix of Relationship for Variables 
20 Through 51 With Variables 68 Through 100 With 
EMR Female 

Correlation Matrix of Relationship for Variables 
20 Through 51 With Variables 68 Through 100 for 
EMR Male 

Correlation Matrix of Relationship for Variables 
20 Tltrough 51 With Variables 68 Through 100 for 
Normal Male 



O 

ERIC 



TOTAL EMR CROUP 
r- .107 at .05 laval 
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O 

ERIC 



-I 



APPENDIX 0>l 

CORRELATION MATRIX OF RELATIONSHIPS BETWEEN VARIABLES 
20 THROUGH 51 FOR THE TOTAL EHR GROUP AND VARIABLES 20 THROUGH 51 FOR THE TOTAL NORMAL GROUP 



FEMALE EMR CROUP 
r « .273 at .05 level 




APPENDIX 0-2 

CORREUTION MATRIX OF RELATIONSHIPS BETWEEN VARIABLES 
20 THROUGH 51 FOR THE FEMALE EMR GROUP AND VARIABLES 20 THROUGH 51 FOR THE FEMALE NORMAL GROUP 



KALE EHR CROUP 
r •* .113 at .05 level 
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APPENDIX 0-3 

CORREUTION MATRIX OP RELATIONSHIPS BETWEEN VARIABLES 
20 THROUGH 51 FOR THE HAUS EHR GROUP AND VARIABLES 20 THROUGH 51 FOR THE HAUS NORMAL GROUP 



TOTAL EHR GROUP 
r » .107 et .05 Itvel 





o 

ERIC 



APPENDIX 0-4 

CORREUTION MATRIX OF REUTIONSHIPS BETWEEN VARIABLES 
70 THROUGH 100 FOR THE TOTAL EMR GROUP AND VARIABLES 70 THROUGH 100 FOR THE TOTAL NORMAL GROUP 



FEMAU EMR CROUP 
r - .273 «t .05 l«vel 



o 

ERIC 




APPENDIX 0-5 

CORRELATION MATRIX OF RELATIONSHIPS BBTVEEN VARIABLES 
70 THROUGH 100 FOR THE FQ1AU EMR CROUP AND VARIABIZS 70 THROUGH 100 FOR TliF f*EMAlZ NORMAL CROUP 
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APi^NDIX 0-7 

CORREUTION HA1K1X OF REUnONSHlP FOR VARIABLES 
20 THROUGH 51 WITH VARIABLES 
68 THROUGH 100 VlKl TOTAL EHR 







APPEKDIX 0*8 

CORRELATION MATRIX OF RELATIONSHIP FOR VARUBLES 
20 THROUCH 51 WITH VARIABUS 
68 THROUGH 100 WITH TOTAL NORMAL 
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APPENDIX 0*9 

CORRELATION KAIKIX OF RELATIONSHIP FOR VARIABLES 
20 THROUGH 5t WITH VARIABLES 
68 THROUGH 100 WITH NORMAL FEMALE 
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APPENDIX P 



I. Dascription of Vai-tables as Praaentad on Data Pile Record Layout 
II* Correlatton Coefficient Tables: 



Append Ik P“1 

AppendiK P^2 

Appendix P-3 

Appendix P-4 

Appendix P-5 

Appendix P-6 

Appendix P-7 
Appendix P-8 



Correlations of 80 Predictor Variables with 
Seven A^ldent violatiou Criterion Variables 
Group Em Total 

Correlations of 80 Predictor Variables with 
Seven Accident Viclatlon Criterion Variables 
Group Em Males 

Correlations of 80 Predictor Variables with 
Seven Accident Violation Criterion Variables 
Group EMR Females 

Correlations of SO Predlctnr Variables with 
Seven Accident Violattun Criterion Variables 
Group Normal Total 

Correlations of 80 Predictor Variables with 
Seven Accideni:. Violation Criterion Variables 
Group Normal Male 

Correlations of 80 rredlctor Variables with 
Seven Accident Violation Criterion Variables 
Group Normal Female 

Summary of Predictor Variables Significant at 
.05 Level of Confidence 

Summary of Number nf Correlation Coefficient 

(of 80 Predictorfe With Seven Criteria) Statistically 

Significant at the .05 Level of Confidence by Group 



NOTE^ Total subjects reflected for each of the following zero order correlation 
indicate minor discrepancy. 
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APPKNDI’K P-1 



COHKKLAXrONS OF 80 



VARIABLES WX'CH SEVEN ACCIDENT VIOLATION GRITERTON VAR] ARLES 



GROUP-TOTAL EMU's 



VARIABLES 

NUIBER 


151 


152 


153 


154 


155 


156 


157 


ft 


.038 


.023 


.022 . . 


.021 


,039 


,029 


,046 


^ ^ — - ^ - 

7 


.054 


.032 


.OIL . 


.030 . 


.055 


.040 


.065 


8 


.054 


.032 


.031 


.030 


,055 


.040 


.065 


9 


.038 


.023 


.022 


- -. 021 _ .__ 


.039 


.029 


,046 


1 0 


.038 


.023 


.022 


,021 


.039 


.029 


..„.^ 046 __ 


11 


-. 922 * 


-. 142 * 


-. 155 * 


-. 159 * 


-. 205 * _ 


-. 201 * 


-. 233 * 


1 ? 


-. 114 * 


..001 


-. 115 * 


-.014 


-. 108 * 


-.049 


-,065 


18 


-.027 


.032 


-.080 . . 


. . Q 30 _ . J 


-.025 


^.052 


-*012 




-.040 


-.019 


-.052 


-.033 


-.041 


_ -.060 . 


-.041 


18 


-,091 


- . 045 


■-. 117 * 


-.101 


-.078 


-. 117 * 


-.078 


16 


. 131 * 


.098 


. 111 * 


.053 


. 122 * . 


,092 


. 149 * 


17 


-.012 


-.038 


.039 


.075 


-.020 


,059 


-.045 


as ^ 

IS 


-.051 


-.025 


-.064 


-.068 


-,036 


=*,056 


-.036 


19 


-.001 


-.013 


.003 


-.008 


,009 


-,037 


-,025 


20 


-.063 


>..106 


-.055 


-.070 


-.083 


-.052 1 


.. U 3 * 


21 


-.055 


-. 112 * 


-. 123 * 


-.045 


-.067 


-.076 


-, U 8 * 


29 


-.050 


«.041 


-.076 


-.035 


-. 05 "S 


-.044 


-.066 


23 


-.023 


-,062 _ 


-.082 _ _ 


-.031 


-.029 


-.045 


-.082 


24 


.069 


.018 


.036 


■ 041 


. 0:^9 


,036 


, 116 * 


25 


-,067 


,100 


.065 . 


-.005 


-.067 


,013 


-.009 


— ■ - - . 

26 


.054 


. 032 . 


.031 


■■■.030 


.055 _ 


.040 


,065 


27 


-.003 ^ 


-.038 


-.019 


-.049 


*.000 


-.042 


-.007 




28 


-.038 


-.032 


.031 


-. 108 * 


-.011 


-.037 


-.027 


99 


-.033 


-.048 


-.008 


-.087 


-.020 


-.055 


-.035 


30 


.037 


-.037 


.090 


-.091 


.039 


.024 


.005 


31 


-.022 


-.070 


.079 


-, 152 * 


-.016 


-,020 


-.049 r 


32 


-.051 


-.061 


.011 


-, U 4 * 


-.050 


-.064 


-, Q 86 i 


33 


-.009 


-.015 


.'043 


-.085 


.001 


.014 


,001 


34 ' i 


I -.072 


-. 108 * 


-.000 


-. 177 * 


-.067 1 


-.068 


-.089 


35 


-.085 


-.105 


-.032 


-. 165 * 


-.091 


-.106 


r . l 23 * 


36 


.068 


.072 


. 116 * 


^.031 


.092 


.088 


,082 


37 


.055 


.060 


.105 


-.038 


,079 


,077 


.069 


38 


.010 


-..066 


.057 


-.047 


,008 


.025 1 


-.006 


39 


-.012 


.029 1 


. 081 . 


.005 


,004 


.089 


-.001 


40 


-.011 


-,014 _ 


.069 


-.035 


.006 


.051 


-.018 


41 


-.026 


-. 115 * 


-.oil 


-.095 


-.023 


o 

I'lDO' 

[ 


-.073 


42 


.023 


.043 


.109 


-.014 


.042 


.044 


-. 0 " l 3 


43 


-.009 


-.008 


.073 


-.054 


.011 


-.006 


-.050 


44 


-.077 


-.094 


-.093 


-,063 


-.082 


104 


-.086 


45 


-.006 


-.025 


.035 


.026 


.013 


,034 


-.046 


46 


-.040 


-.093 


-.016 


-.039 


-. 023 " 1 


-.024 


-.086 


47 


-.052 


-.085 


-.037 


-.077 


-.059 


-.052 


-.069 


48 


-. 118 * 


-. 138 * 


-.042 ... 


-. 134 * 


-. 114 * 


-.103 


-. 128 * 


49 


.034 


.049 


. 135 * 


-.032 


.062 


.089 


.027 


50 


-.000 


-.012 


.095 


-.093 


.024 


.031 


-,022 


51 


-.075 


-. 152 * 


-, 051 * 


-. 171 * 


■- . 084 


-, 125 * 


-. 121 * 


68 


-.068 


.051 


-.091 


.047 


-.066 


-.054 


-.044 


69 


.013 


.023 


-.030 


.067 


.016 


.008 


.043 


70 


-.044 


-.089 


-.037 


-.071 


-.058 . 


-.092 


-.083 



















*Tha significance at the ,05 lavel = ,107, N=350 





APl’KNDTX P-1.U 



CORIIELATIONS OF 80 PHEDICTOR VAR]AliI,ES Wl'I'l! SEWN ACcniiENT Vini.ATrON ER’Ti'RION VAi! I ABlJiS 



GROUP -TOTAL EMR ' a 



VARIABLES 

NUMBER 


isi 


152 


-- 153 


_ _ i5i4 _ __ 


_ i55 


156 


151 


71 . . 


. ,069 . . 


. .-..OQL _ 


037 ... 


.060 


,053 


.072 


,038 


72 . _ .. 


. _-..Q85 


-.101 


-.081 


-.096 


-.100 


-.135* 


-.128* 


.73 _ . 


. _-.027- _ 


.014 


.008 


. -.034 _ .... 


-.009 


-.027 


,010 


Z4_ . 


.019 


.045 


-.035 


.042 


.021 


-.008 


.038 


75 


-.066 


.039 


-.052 


-.056 


-.064 


-.026 


-.047 


26 _ 


Q40 


.055 


.043 


.071 


.050 


,041 


.038 


77 


. . .123* . 


.072 


1 .070 


.067 


.125* 


.091 


. 14«* 


7.8 _ 


. . .129* _ 


.076 


,073 


.071 


,131* 


.096 


.155* 


. 79 


.123* 


.072 


.070 


_ .067 


.125* 


.091 


. 148* 


80 


. 123* 


. .072 


.070 


.067 


. 125 * 


,091 


. 148 * 


_ai 


164* _ 


. 121 - 


. 126 * 


. 143* 


.179* 


. 165 * 


, 190* 


82 


.024 


.046 


.014 


.084 


.022 


,063 


,063 


S3 


.094 


,087 


.070 


.122 


,100 


. 119 * 


. 132 * 


84 


.080 


.001 


.044 


1 “ .087 


.084 


.066 


.091 


B5. 


.057 


• o'ao 


_..Q77_ __ 


.058 


.061 


,019 


.090 


8.6 


.105 


.076 


.085 


. 127 * 


.112* 


.094 


.140* 


a? . . 


■ . 01 3" ■ 


.072 


-.030 


.067 


.016 


. 008 


.043 


as 


.022 


.053 


-.040 


.009 


.027 


-.019 


.018 


89 


.105 


. 111 ^ 


-.022 


.071 


,093 


.034 


. 115 * 


90 


-.056 


-.061 


.018 


-.052 


-. U 60 


.002 


-.068 


9J. _ . 


__-.Q15___ 


-.002 


.061 


.066 


.026 


.024 


.044 


92 _ 


.035 


.086 


_ _,P25 


.074 




r ,085 


.093 


.93 


.068 


.079 


-.015 


.074 


.071 


,0'>4 


.098 


- 9_4 


.008 


-.046 


-.041 


- . 035 


.003 


-.085 


-.040 


95 


.056 


. 136 * 


.065 


. 148* 


.067 


. 126 * 


.093 


96 


,022 


.067 


.002 


. 131 * 


.024 


.067 


.061 


.. 97 


.057 


. 12 1* 


. 044 


. 176 * 


.065 


.122- 


— T 05 ^ 


98 


-.061 


.040 


-.076 


-.104 


-.071 


-. 129 * 


-.106 


.. 99 


-...227’v _ 


__r._072_ _ 


-.125* 


-.073 


- . 240* 


-.122* 


- . 209 * 


_ 100 


-.166* 


-.044 


-.142 


-.100 "I 


-.175* 


-. 171 * 


-. 190 * 


1511 


.001 


-.008 


.057 


-.054 


.008 


-.004 


-,018 










1 






1 



The ?lgnlfi.cance at the .05 level = .107, N=350 
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ERIC 



APPENDIX P-2 



CORRELATIONS OP 80 PREDICTOR, VARIABLES WITH SEVEN ACCIDENT VIOLATION CUiTERrOM VARIADLES 



GROUP -EMR MALES 



VARIABLES 

NU>£BER 


151 


152 


153 


154 


355 


156 


157 


6 


.0A3 


,026 


.024 


.025 


.0^4 


.033 


,052 


7 


.061 


. 036 


r .035 


,035 


.063 


”7047 


’ .074 


■ 8 


.061 


, 036 


.035 


7535 


,063 


,uI7 


7074 


■ ■ 9 


.043 ■ 


.026 


.024 


. 025 " 


.■ o 54 


7055 


7 ^ 05“2 


10 


.043 


.026 


roar , ■■ ■ 


.025 


.044 


:to5 


.052 


n ‘ 


— rnis^ ‘ 


-.161* ‘ 


-.169* 


“,176* 


-.196* 


-.222* 


-.233* 


T2 -- 


— rTTOT 


-.016 


-.068 


-.023 


-.098 


- , 005 


-.055 


13 


-.025 


, 036 


-.081 


.035 


= .02T 


“ , 050 


-,■009”“ 


14 


-.013 


-.023 


”-,033 


-.041 


-.ms 


“ , 048 


“ ,ors 


15 


-.079 


-.070 


-.078 


-.111 


“ ,064 


-.087 


-.080 


16 


.113 


.104 


.073 


.043 


,103 


.053 


,139* 


17 


-.014 


- .016 


.026 


.099 


-.023 


.058 


-.038 


1B‘ 


-.067 ■ 


— TTOt 


- ,044 


-.071 


-.049 


-.038 


“ , 065 


■ 19 


.046 


roi 2 


.049 


.flOO 


.055 


.002 


.oil 


20 


- .018 


-.090 


■3T03’6 


-.048 


- . 040 


-.022 


“ .066 


21 


. 056 


-.092 


- . 128‘^f 


-.025 


“ , 068 


“,063 


“,113 


22 


-.035 


-.019 


- . 082 


“ . 016 


-.043 


-.034 


“ ,041 


23 


-.018 


-.030 


-.083 


-. 022 - 


-.025 


-.053 


- , 062 


24 


.077 ■■ 


-.018 


. o 4 o 


rOTS 


.089 


,036 


7 T 07 


25 


-.084 


.085 


.062 ^ 


-.OIL 


-.083 


-.001 ~ 


-.032 


26 




.026 


,024 


.025 


■ . 044 


7053 




27 


-.051 


I * -.028 


.003 


-.039 


“ , 046 


-.019 


=7047 


28 


r -.038 


“ , 026 


,0^5 


-.095 


-.003 


- ,006 


“ . 026 


29 


-.071 




.020 


-.080 


-.053 ■ 


-■7057“ 


-.068 


30 


.046 


-.oil 


, 116 * 


-.070 


.051 


.053 


7015 


31 


,005 


-.059 


,116* 


* , 126* 


.013 


7OT0 


=7057 


32 


-,017 


- . 046 


.037 


- . 101 


“ . 01? 


“,040 


-.053 


33 


-.014 


-.022 ' 


H537 


-.091 


-.002 


,006 


-.007 


34 


-.045 


-:to2 


rJT2T 


- . 154 * 


-.039 


-.039 


- ,067 


35 


-.043 


- . 097 


-.008 


142 


-.048 


-.077 


-7087 


36 


.070 


.057 1 


.110 


-.059 


‘. 0‘97 


.068 


7077 


37 


T054 


.043 


.098 


-.068 


7781 ■ ■ 


, 055 


, 061 


38 


,006 


-.072 


, 063 


“ . 056 


. 004 “ 


rros 


-.010 


39 


-.060 


.012 ' 


^.045 


-.020 


-.042 


^ .052 


-.053 


40 


“.046 


-.030 


. 039 ” ■ 


“,063 


-.028 


.013 


“.056 


41 


-.001 


“,112 


-.o54 


-.102 


7005 


-.085 


- .044 


42 


T035 


.053 


. 086 


-.013 


.061 


.016 


7000 


43 


-.003 


-.ous 


.052 


-.059 


rmii 


-.031 


-.059 


44 


— nwi 


= . 116^^ 


-.079 


“ , 067 


-.098 


“,uy4 


“,iiu 


45 


7UoT~ 


-.003 


~wn 


.031 


7024 


rU2T 


-.028 


46 


^T328 


-.080 




-.043 


-.014 


•*,037 


“,064 


47 


— ^TT543 


-.084 


-.034 


-.082 


-.Ojl 


».031 


-,036 


48 


-.139* 


-.145* — 


-.043 I 


-. 147 * 


-.135* 


-.112 


-.145* 


49 


T323 




.111 


*-,051 


.059 


.058 


70T5 


50 


“,003 


-.022 


.080 


-.109 


.025 


.007 


=7037 ' 


51 


-,062 


-. 165 * 


-.034 


174^ 


-.072 


-.114* 


= rn7* 


68 


-.066 


.045 


-.052 


.043 


-.063 


“,022 


.045 


69 


r05i5 


ny2S 


nrr9 


,0/5 


HJ53 


rtS35 


.■OSO 


7C 


-.019 


— 


=71125 


-,o5l 


-.035 


*• .0/6 


-.052 



















The significance at the ,05 level = .113, N-300 
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APPENDIX r~2a 



CORRELATIONS OF 80 PREDICTOR VARIABLES V/TTH SEVEN ACCIDENT VIOLATION CRTTE aON VARIAiiLL'S 



GROU^-EMR MALj;S 



VARIABIIIS 

NIiMBER 


151 


152 


133 


154 


155 


156 


157 


72 


-.058 


-. 079 ,. 


-. 070 _ __ 


...-.077 .. 


-..075 . . 


-. 120 * 


-.095 .. 


73 


-.000 


,014 


.015 


-.014 


.020 


...014 


.032 


■ 74 


■“Voos 


.045 


-.052 


.043 


.007 


-. 02_2 _ 


.023 


75 


-.111 


,036 


-.081 


-.080 


-.109 


-.050 


• .092 


- 76 ■ 


.082 


.076 


. 08‘2 


.063 


.093 


.065 


.093 


77 


.124 


. 0/4 


7070 


.071 


~ 7iTf * 


.094 


. 150 * 


78 


. 132 *' 


.078 


.074 


.075 


. 135 * 


.100 


. 160 * 


79 


. 124 * 


.070 


, 070 . 


.071 


- .^ 127 * 


.094 


. 150 * 


80 


. 12 ' 4 * 


■.074 ■■■ 


.070 . 


.071 


.. _. 127 * 


.094 


. 150 * 


81 


. 153 * 


. 1 X 0 


. 143 * 


.123 


. 171 ^^ 


. 166 * 


. 176 * 


82 -■ 


.010 


.031 


.007 


.057 


- 007 . 


.045 




83 


.076 


-7070 


.069 


.094 


.082 


.105 


. 117 * 


84 


.075 


-.028 


.062 


.074 


.078 


.074 


.074 


85 


.074 


.079 


.102 


.066 


,079 


.033 


.103 


83 


.104 ■ 


.052 _ 


.107 


,111 


.110 


.098 


. 131 * 


87 


.008 


.078 


-.036 


.075 


. . P 12 _ 


.008 


.041 


88 " 


.040 


- . o 3 - o"n 


-.015 


-_. Q 12 


_ .. 046 _ 


-.006 


.018 


■ 89 


.091 


.130 


-.028 


.065 


.076 


.029 


.111 


90 


-.053 


- . 106 


.026 


-.060 


-.058 


.005 


-.095 


91 


-.023 


-.008 


.060 


.058 


.020 


.016 


.039 


92 


.015 


.076 


.034 


i 069 


__.022 


.096 


.073 


-53 


.057 - - 


.064 _ 


___-_.007 


.061 


.060 


.025 


,081 


94 


.014 


-. 051 _ 


-.042 


» e 044 


.009 . 


._-.094 _ 


--937 _ 


95 


.069 


. 136 * 


.054 


. 133 * 


.080 


. 144 * 


.109 


96 


■ . 037 " ' 


.067 


.010 


. 130 * 


.038 


.074 


.082 


97 


.069 


. 114 * 


.062 


. 167 * 


.077 


. 134 ^v 


. 119 * 


98 


-.060 


- .041 - 


-.083 


-.104 


-.071 


-. 137 * 1 


-. 114 * 


99 


--. 261 * 


-.070 


-. 118 * 


-.059 


-. 216 * 


-.107 


- 185 * 


100 


-. 141 * 


-.042 


-. 129 * 


-.090 


-. 151 * 


-. 156 * 


-. 173 * . 


150 


.033 


-.009 


,086 


-.048 


.041 


"n 

.020 


1 

.007 



















Tha significance at the .05 level = .113, N=300 
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APPENDIX P-3 



CORRELATIONS OF GO PREDICTOR 7ARJABLES 



WIlIl SEVEN ACCIDENT VIOLATION CRITERION 



VARIABLES 



GROUP-Em FEMALES 






186 



APPENDIX P-3fl 



CORRELATIONS OF 80 PREDICTOR VARIABLEIS WITH SEVEN ACCIDENT VIOLATION CRITERION VARIABLES 



GROUP-EMR FEMALES 



VARIABLES 

NUMBER 


151 


152 


15,3 


154 


155 


156 


i;7 


72 


-. 1,39 


-.159 


-.082 


.000 


-. 13 '- 


-.082 


-.213 _ 


73 


-.103 


.170 


.036 


.000 


-.103 


.036 


-.002 


7A 


.073 


.037 


.043 


.000 


.073 


' -.. M3 _ 


.087 


75 


.073 


.037 


.043 


1 .000 


. .073 


.043 


.087 


76 


-. 295 * 


-.185 


-.269 


.000 


-. 295 * 


■■^69 _ 


-. 570 * 


77 


.104 


.053 


.062 


.000 


.104 


,062 


.124 


78 


.104 


.053 


.062 


.000 


.104 


.062 


.124 


79 


.104 


.053 


.062 


.000 


.104 


. .062 


,124 


SO 


.104 


.053 


.062 


.000 


,104 


.062 


,124 


81 


.085 


.048 


-.038 


.000 


.085 


. _-..,038 


..104 .. 


82 


^^.076 


-.022 


-.054 


.000 


-.076 


-.054 


-.082 


83 


.017 


.020 


-.041 


.000 


.017 


-.041 


.026 


84 


.010 


.175 


-.198 


,000 


.010 


-.198 


.104 


85 


-.041 


aio 


-.083 


.000 


-.041 


-■ 083 ^ 


.022 


86 


-.020 


.122 


-.150 , 


.000 


-.020 . 


-*150 


.048 


87 


.073 


.037 


.043 ' ■ 


,000 


.073 


.043 


.087 


88 


-.152 


.121 


-.244 


.000 


-.152 


-.244 


-.073 


S9 


.131 


-.082 


-.034 


__.000 


.131 


^.034 


.075 


90 


- .104 


. 378 * 


-.062 


.000 


-.104 


-.062 


_.uo 


91 


.000 


.000 


.000 


,000 


.000 


.000 


1 "Oog 


92 


.087 


.113 


-.070 


.000 


.087 


-.070 


___.140 


93 


.035 


.095 


-.116 


.000 


.035 


-.116 


- .083 


94 


-.104 


-.053 


-. 06_2 _ 


.000 


. _-.., lC4 _.. 


-.062 




95 


-.158 


.016 


-479 


,000 


... -. 15 _ 8 _ . 


-.179 


-.136 


96 


-.147 


-.007 


-.103 


.000 


-.147 .. 


-.103 


-.138 ___ 


97 


-.149 


.050 


-,149 


.000 


-.149 


-.149 


-.109 


98 


-.038 


.084 


.041 


.000 


_ __-. o38 n 


.041 


.011 


99 


-. 351 * 


.036 


-.123 


.000 


-. 351 * 


-*123 


. -. 300 * 


100 


-. 311 * 


• 05 _ 5 __ 


-.221 


.000 


. . 311 * 


-.221 


-.254 


150 


-.219 


.076 


- 483 _ _ 


.000 


-.219 


-*183 


-.158 



















*The significance at the ,05 level = , 273 , N=50 
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APPENDIX P-4 



CORRELATIONS OF 80 PREDICTOR VARIAllLES Willi SEVEN ACCIDENT VIOLATION CRITERION VARIABLES 



GROUP -NORMAL TOTAL 



VMIABLFS 

NUMBER 


151 


152 


153 


154 


155 


156 


157 


6 _ 


-.093 




-.101 


=. 157 * 


-. 096 * 


=• 183 * 


“, 168 * 


_7 _ 


.000 


. -. 101 * 


-.049 


= , 103 ‘" 


-.007 


-. 101 * 


■ -".030 


8 


-.005 


-. 09S '.- . 


-.036 


-. 094 * 


“,006 


-.080 


-.020 


9 


.011 


.035 


.012 


.026 


,014 


.030 


,028 


10 


-.019 


.031 


.045 


-.073 


“,016 


.010 


-.006 


11 


.041 


-.080 


-,048 


-.087 


.036 


-.090 


“.016 


12 _ 


. 094 * 


,051 


-.035 


-.026 


,092 


-.043 


.085 


. 13 


.053 


.092 


. -.082 


. 112 * 


.037 


Toil 


.086 


14 


-.033 


.058 


-.040 


.072 


-.030 


.014 


.002 


15 


,009 


.056 


.037 


.071 


.014 


.067 


,035 


16 


.062 


-.039 


-. 0i5 


-.028 


.055 


-.035 


.037 


17 


-.089 


-.028 


-,033 


-.062 


“•088 


-.048 


=. 095 * 


. 18 _ . 


.042 


.003 


.081 


.005 


.045 


• 059 


. 0 - 37 - ■ 


. 19 - 


,031 


__-_.041 


.015 


-.012 


,0 


-.003 


“.051 


.. 20 


.048 


-.083 


.052 


-.027 


.049 


.032 


,036 


21 „ . 


.017 . 


-.058 


.013 . 


.000 


,021 


.016 ■ 


.022 


, 22 


-.009 


-.047 


-023 


-.007 


- . 024 


,020 


-.011 


23 


.013 


-.043 


,080 


-.046 


= .006 


.037 


-.034 


.24 _ 


->025 


'075 _ 


-.048 


.050 


-.004 


“.009 


.020 


25 


-.000 . 


.010 


-.085 


.036 


.009 


“.050 


. 035 " ■■ 


26 


.018 


.032 


,035 


.026 


.020 


.043 


.026 


_ 27 _ _ 


. -. 0.24 . 


-.044 


. -.ou . 


= .070 


-.042 


-.060 


= .058 


28 


-.035 


-.018 


.043 


-.078 


...044 


v . o - io " ‘ 


-.067 




-.035 


-. 04 <' 


.003 


-. 099 * 


-.049 


-.050 


-.071 


30 -= 


.-.003 


: .0 


.035 


“,010 


-.004 


,013 


.002 


31 


.015 


“. 0 ^ 


.039 


-.035 


.008 


-.007 


-.002 - 


32 


. Q35 __._ , 


-.091 


.030 


-.074 


.021 


-.039 


-.on - 


33 _ 


-•020 


_ .-..050 


-.062 


-.061 


-.or 9 


-.058 


- :074 


^ J4 


-,038 


.,072 


-.042 


-.071 


“.088 


-.049 


-.086 


35 


-.052 


-.058 


-.001 


- 032 


-.068 


-.023 


-.063 


_ 36 




.084 


.022 


. 126 * 


-.080 


.077 


-.009 


_ 37 _ - 


_-. 087 _ 


.093 


,035 


. 132 * 


-.070 


.090 


.002 


. 38 


.062 . . . 


.075 


. 104 * 


.072 


.077 


,1C6* 


.090 


. 39 _ 


-.023 


. .. ,063 


.000 


. 118 * 


-.043 


.079 


-.009 


40 


-.008 


.061 


.025 


. . 125 * 


“,023 


. 0 ' 96 * 


.010 




,030 


-.014 


.080 


.032 


.043 


.031 


.037 


, 

42 


-.035 


-.003 


.035 


056 


-.018 


.035 


-.011 


... 43 


.“,044 


.045 


- -.031 


.066 


-.024 


.035 


-.011 


.. ^_4 


. 003 . 


. 097 * 


_ -. 0 _ 0_7 


.009 


.009 


-.007 


”.013 ■ 


. , 3A 


. _.018 . . 


>022 1 


. 129 *. 


.017 


.034 


.111* 


.038 


46 


. -.036 _ . 


.068 


. 127 *. 


.067 


.048 


. 141 * 


". 695 *' - 


47 


.036 . 


.075 


.026 


.076 


.034 


.064 


.os4 


48 


.008 


.055 


. 094 * 


,019 


.009 


.067 


. 026 


49 ^ 


-.067 


.049 


.021 


. 105 * 


-.068 


.070 


-.025 


. . so . . . 


- -._ 0S_9 


,056 


.046 


. 104 * 


-.060 


.088 


-.014 


51 _ 


-. -._020 . . 


.019 


.063 


.021 


.018 


.053 


. 035 ' ■ ■ 


68 


-.038 


.032 


.035 


.026 


-.036 


.043 


-.029 


_ 6L i 


-. 094 * . 


.032 


-.043 


.026 


“.092 


-.024 


-.085 


70 


-.010 


.066 


.090 


-,008 


.035 


.066 


ro.4 



''The significance at the .05 level. = .094, N=446 
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APPENDIX P-4a 

CORRELATIONS OF 80 PREDtCTOR VARIABLES VITH SEVEN ACCIDENT VIOLATION’ CRITERION VARIABLES 



GROUP -NORMAL TOTAL 



VARIABLES 

NUMER 


151 


152 


153 


154 


155 


156 


157 


71 


-.088 


-.059 


-.075 


-,000 


-.104 


= .058 


-.067 


72 


.033 


.066 


.084 


-.009 


.056 


.066 


.036 


73 


.050 


.057 


.079 


.002 


.077 


,056 


.051 


74 


-.054 


.018 


,020 


.015 


-.053 


.025 


-.049 


75 


-,186^v 


-.131* 


-.106^ 


-.183* 


-.190^ 


-.202^" 


-,250* 


76 


-.004 


.064 


.027 


.044 


.009 


.044 


.023 


77 


.085 


.037 


.040 


.030 


.087 


.050 


.094* 


78 


.085 


,037 


.040 


.030 


.087 


.050 


.094* 


79 


.085 


.037 


.040 


.030 


.087 


.050 


.094* 


80 


.085 


.037 


.040 


.030 


,087 


.050 


.094 


81 


.042 


.018 


.020 


.015 


.044 


.025 


.047 


82 


.042 


.018 


.020 


.015 


.044 


.025 


.047 


83 


.042 


.018 


.020 


.015 


.044 


.025 


.047 


84 


.042 


.018 


.020 


.015 


.044 


.025 


.047 


85 


.042 


.018 


.020 


.015 




.025 


.04'7 


86 


.042 


.018 


.020 


.015 


.044 


.025 


,047 


87 


,042 


.018 


.020 


.015 


.044 


.025 


.047 


88 


.042 


.018 


.020 


.015 


.044 


.025 


.047 


89 


.042 


.018 


.020 


.015 


.044 


.025 


.047 


90 


.042 


.018 


.020 


.015 


.044 


.025 


.047 


91 


.042 


.018 


.020 1 


.015 


.044 


.025 


.047 


92 


.042 


.018 ^ 


.020 


.015 


.044 


.025 


.047 


93 


.042 


.018 


.020 


.015 ^ 


.044 


.025 


.047 


94 


,042 


.018 


.020 


.015 


.044 


.C25 


.047 


95 


-.033 


.022 


.031 


.030 


-.030 


.050 


«.035 


96 


-.003 


.018 


.080 


.033 


.001 


.063 


-.024 


97 


-.012 


.016 


.070 


.006 


-.008 


.076 


-.024 


98 


-.023 


.040 


.066 


.044 


- .030 


.078 


-.029 


99 


-.072 


-.051 


-.030 


-.110* 


-.076 


-.083 


-.088 


100 


.011 


.018 


.036 


-.050 


.003 


-.001 


-.001 


1,50 


-.015 


-.019 


-.068 


-.054 


-.032 


-.108* 


-.083 



















*The significance at tbc .05 level ■ .094, N-446 
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APPENDIX P-5 

CORRELATIONS OF 80 PRi '>TCTOR VARIABLES WITH SEVEN ACCIDENT VIOLATION CRITERION VARIABLES 



t 

I 

f 



GROUP-NOR>IAL ^ULE 



VARIABLES 

NUMBER 


151 


152 


153 


154 


155 


156 


157 


6 


- .086 


-. 13 ?- 


-.119 


-. 205 * 


-•oaa 





-. 187 * 


7 


-,007 


-.057 


-.049 


-.040 


-.012 


-.056 


-,015 


8 


-.023 


-.024 


.029 


.024 


-.021 


,057 


.024 


9 


-.004 


.053 


-.018 


.Oil 


.003 


-.008 


.025 


10 


- .002 


.026 


.060 


-.069 


.010 


,021 


.013 


11 


. 161 * 


-.089 


-.068 


-. 13 ^ 




-, 13 ^ 


.082 


1 9 


V 074 


-.030 


-.030 


-.025 


.072 


-.040 


.063 


13 


.063 


.081 


-.099 . 


. 143 * 


■ 043 


-. 02 S 





14 


- .078 


-.002 


.022 


.072 


■ 067 ■ 


JiiA 


-. CJ .6 


13 


.043 


.053 


.076 


.084 


- -011 


■IQl 





16 


.055 


.013 


-.014 __ 


.024 


■ Q 5 & 


.012 


.056 


- 

1 7 


- .11 6 


-.084 


- . 084 ___ 


-.136* 




-.147^ _ 


-.186* , 


18 


1 98 ^^ 


.059 


.059 


.014 


■ 125 * 


.054 


-^122 


1 9 


. 002 


.014 


.014 


-.008u_ 




-■004 


-.069 


20 


.018 


-.13P" 


.078 


-.014 


J115 


■ 07-8 ■ _■ 





21 


-.005 


-.124 


-.056 


-.037 


-.015 


-.048 


-.020 


22 


-.019 


-.128- 


-.022 


-.070 


-,039 


-,025 ^ 


-.033 


23 


- .033 


-.082 


.088 


-,095 


-.058 


.021 


ii2 


2 A 


,038 ^ 


,137^v 


- 084 


,100 ^ 


,059 


-.018 


.108 


25 


.007 


.011 


-.065 


*066 


.030 


-.015 


,075 


26 


,000 


.000 


.000 


.000 


,000 


.000 


.000 


27 


-*oso 


-. 132 ^v 


-.080 


-.163 


-.074 


160v 


•. 132 !^? 


28 


.058 


-.062 


.070 


-.116 


.046 


-.007 


-,011 


29 


.010 


-,103 


.003 


-.1517^ 


-.009 


-.083 


-,07 2 


Jin 


.019 


.0/4 




.009 


.019 


“ . 028 


. 055 


" JT ' 


nJZTF 


^T55J i 


nrrc 


-.OTO 


T03B 


-.008 


. 047 


- J2 


■ .urr 


~-.ort 


.033 


=70515 


,055 ” 


= ,054 


, 014 


33 


■■-nm — 


— — 


-.117 


- ,085 


-,U2 


“,098 


- . 115 


" 34 


-.026 


-.071 


-,062 


-. 074 ' 


-.107 


-.049 


-.088 


35 


-.053 


-.049 


,039 


-,025 


-.072 


,015 


-.044 


36 


-.151 


-.021 


-.009 


,077 


-.121 


,029 


-,044 


37 


- . i JO 


.032 


.001 


.084 


-.107 


.040 


-.029 


38 


,102 


.098 


.094 


.078 


.116 


.103 


.141 


39 


- ,056 


-.000 


-.090 


.073 


-, 0?1 


-.018 


-.056 


40 


-.022 


-.008 


-.062 


.078 


-.048 


-.007 


-.018 


41 


.047 


-,053 


,053 


-.003 


.066 


.001 


,042 


42 


-.078 


,012 


-,015 


.042 


-.073 


-.015 


-.034 


43 


-.081 


,065 


-,02V 


.039 


-.076 


“,039 


-.055 


44 


.011 


,102 


...004 


-.009 


. 0 ' l 6 


- . 02,7 


,009 


45 


- .012 


.046 




.009 


.003 


. 105 


.no2 


46 


,058 


.062 _ 


. 141 * 


.074 


.067 


131* 


. 130 * 


47 


.089 


.018 


.017 


.080 


.088 


. 052 ^ 


. 147 * 


48 


- ^ - 

.060 


.097 


. 13 CP " 


.015 


.060 


.076 


.086 


T ^ 

49 


.-115 


.010 


-.048 


• QS9 


-. 125 * 


-.009 


--^024 


50 


-.097 


.017 


-. 031 . 


.059 


-.102 


-.003 


-.045 


51 


.040 


.022 


.044 


. 0 L 3 L _ 


.043 


.022_ _ 


.064 


68 


-,074 


,030 


.030 


.025 


,-._022_ 


.040 _ 


.^ 0^2 


- ^ ■ 

69 


-.105 


.042 


-.080 


.035 


-.102 


-.046 


-.089 


70 


-.101 


,084 


,084 


-.032 


-.069 


,033 


^.08b I 



^'rhe aigntficanca at the ,05 level - ,125^ N«244 



t 

I 

I 

h 





APPENDIX P-tfl 



CORRELATIONS OF 80 PREDICTOR VARIART.ES WITH SEVEN ACCIDENT VIOLATION CRITERION VARIABLES 



GROUP-NORMAL MALE 



VARIABLES 

normal ' 


151 


152 


153 


154 


155 


156 


157 


71 


-.001 


-.045 


-.096 


.003 


-.021 


-.066 


.038 


72 


-.050 


.091 


.091 


-.034 


-.022 


.045 


-.060 


73 


-.054 


.037 


,084 


-.002 


-.030 


.050 


-.066 


74 


-.124 


-.117 


= .103 


-.106 


-. 135 * 


-.117 


=. 138 * 


75 


-. 151 * 


-. 134 * 


= .111 


-. 230 * 


-. 149 * 


- . 244* 


-, 241 * 


76 


-.063 


.076 


-.016 


.031 


-.037 


.005 


-•009 


77 


.100 


.052 


.052 


.043 


.103 


.070 


.ii7 


78 


.100 


.052 


.052 


.043 


.103 


.070 


.117 


79 


.100 


.052 


.052 


.043 


.103 


.070 


.117 


80 


.100 


.052 


.052 


.043 


,103 


, 07 C 


,117 


81 


.066 


-.015 


.059 


.009 


,069 


.055 


,033 


82 


.026 


-.007 


.015 


-.042 


.023 


-.033 


-.008 


83 


.046 


-.011 


.035 


-.028 


.045 


-.002 


.007 


84 


.050 


.064 


.170* 


• 020 


,065 


.135* 


,053 


85 


.124 


.072 


.069 


.032 


.134* 


.073 


.127* 


86 


.106 


.062 


.150* 


.010 


.119 


.111 


,088 


87 


.053 


.080 


.014 


• 067 


.059 


.052 


,031 


88 


.015 


.041 


-•070 


.017 


.023 


-.059 


,007 


89 


-.050 


-.036 


.062 


.036 


-.041 


.066 


-.048 


90 


.071 


-.024 


-.024 


-.071 


.065 


-.063 


.OAl 


91 


.017 


.113 


-.060 


.048 


.012 


-.007 


.061 


92" 


-.083 


-.026 


-.026 


-.048 


-.078 


-.066 


-.061 


93 


.000 


.000 


.000 


.000 


.000 


,000 


,000 


94 


,083 


.026 


,026 


.048 


.078 


.066 


,061 


95 


-.013 


-.029 


.016 


.009 


-.003 


.023 


-.020 


96 


.049 


-.005 


.116 


-.063 


.057 


.063 


,006 


97 


.025 


-.043 


.079 


-.036 


.038 


.055 


-.006 


98 


.024 


.020 


.044 


.035 


.005 


.058 


-.001 


99 


-. 135 ^^ 


-.073 


-.029 


-. 129 * 


-. 132 * 


= .101 


- . 140 * 


100 


-.014 


.002 


. 0/6 


-.067 


-.014 


.015 


-.015 


150 


.009 


o 

o ' 


-.047 


-.085 


.017 


-.116 


-.069 



















The significance at the .05 level = .125, N*244 
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f 



™ _ 

group-nowlal pemales 



VARIABLES 
NUMBER 




Ihe ,l8„,fi„„„ ,t th.r.0S level . 



138, Ne202 



o 

ERIC 



APPENDIX P-6a 

CORRELATIONS OF 80 PREDICTOR VARIABLES WITH SEVEN ACCIDENT VIOIATION CRITERION VARIABLES 



GROUP-NORMAL FEMALES 



VARIABLES 

NUMBER 


151 


152 


153 


154 


155 


156 


157 


71 


-.190* 


-.085 


-,047 


-.007 


-.202 


-.046 


-,190* 


72 


.130 


.014 


, .068 


.021 


. 147* 


.085 


, 144* 


73 


.193* 


.106 


: .078 


.024 


.206* 


.079 


.197* 


74 


-.080 


.020 


.026 


.014 


-.078 


.029 


-.077 


75 


-.246* 


-.052 


-.065 


.008 


-.259~* 


-.052 


-.251* 


76 


.066 


.039 


.082 


.062 


.062 


.094 


.057 


77 


.063 


.020 


.026 


.014 


.064 


.029 


.065 


78 


.063 


nnri 


^ .026 


.014 


.064 


.029 


.065 


_ 79 


.063 


__ .020. . 


__.026 


.014 


.. .061l 


.029 


.065 


_ 80 _ 


.063 


.020 


026. . 


- ■ -.OlA 


_064 _ 


.029 


.065 


. aj._ _ _ 


_ .063 


.020 


-.026. 


^1114 .. .06A. _ 


.029 




8S‘ 





.020 


026 


_ 


.. .064 




.065 


83 


.063 


.020 


.026 


.014 


.064 


.029 


.065 


84 


.063 


.H20 


.026 


.014 


,064 


. J29 


.065 


85 


.(;63 


.020 


.026 __ 


.014 


.064 


.029 


.065 


86 


.063 


.020 


.026 


.014 


.064 


.029 


.065 


87 


.063 


1 .020 


.026 


.014 


.064 


.029 


.065 


88 


.063 


.020 


.026 


.014 


.064 


.029 


.065 


89 


.063 


.020 


.026 


.oi4 


.064 


.029 


.065 


90 


.063 


.020 


.026 


r .014 


.064 


,029 


,065 


91 


.063 


.020 


.026 ! .014 


.064 


.029 


.065 


92 


.063 


.020 


.026 


.014 


.064 


.029 


.065 


93 


.063 


.020 


.026 


.014 


.064 


.029 


.065 


94 


.063 


.020 


.026 


.014 


.064 


.029 


.065 


95 


-.052 


.044 


.027 


.008 


-.058 


.032 


-.069 


96 


-.059 


.068 


.043 


.033 


-.060 


.080 


-,052 


97 


-.046 


,071 


.053 


.041 


-.050 


.081 


-.050 


98 


-.073 


.066 


.091 


.057 


-.067 


.101 


-.062 


9'9 


.001 


.009 


«^.C20 


-.055 


-.011 


-.034 


-.021 


100 


.041 


,060 


-.011 


-.005 


.023 


-.010 


.020 


150 


-,050 


-,049 


-.097 


,039 


-,101 


-.080 


-.097 














- 





The signtflcanee at the ,05 level = .138, N=202 
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APPENDIX P-7 



ACCIDENT VIOLATION VARIABLE 

GROUP-SUfMARY OP SIGNIFICANT CORRELATIONS BETWEEN INDEPENDENT VARIABLES 

WITH CRITERION VARIABLES 











SELF SELF 

INDEPEND. REPORT. REPC.^I. 

VAR1ABI£S ACC. VIOL. 



STATE 

REPORT. 

ACC. 



STATE 

REPORT. 

VIOL. 



ACC. 

SELF AND 

STATE 



VIOl., COmiNATION 

SELF AND ACC, AND VIOL. 

STATE SELF AND STATE 



151 



152 



6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 



1-2-3-5 

14 



1-2 

5 



4-5 

4 

4 



1-2 



1 

5 

3 

3-5 



27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 



4-5 

5 



1-2 



2-4 



6 

1-2 




214 
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APPENDIX P-7a 



ACCIDP'JT VIOLATION VARIABLE 

GROUP- SU^MARY OF SIGNIPIC^T CORRELATIONS BETWEEN INDEPENDENT VARIABLES 

WITH CRITERION VARIABLES 





151 


152 


153 


154 


155 


156 


157 


49 






1-3 




5 


1-3 




50 








4 








51 




1-2 


1 


1-2 




1-2 


1-2 


68 






3 






3 




69 


3-4 




3 




3 


3 




70 


6 








6 




6 


71 


6 








4-6 




6 


72 










6 


1-2 


1-6 


73 


6 








6 




6 


74 










5 




5 


75 


-5-6 


4-5 


4 


4-5 


4-5-6 


4-5 


4-5-0 


76 


3 








3 




3 


77 


1-2 








1-2 




1-2-4 


78 


1-2 








1-2 




1-2-4 


79 


1-2 








1-2 




1 - 2-4 


80 


1-2 








1-2 




1 - 2-4 


81 


1-2 


1 


1-2 


1-2 


1-2 


1-2 


1-2 


82 
















83 








1 




1 


1-2 


84 






5 






5 




85 










5 




5 


86 






3 


1 


1 




1-2 


87 
















88 
















89 




1-2 










1 


90 




3 












91 
















92 
















93 
















94 
















93 




1-2 




1-2 




1-2 




96 








1-2 








97 




1-2 




1-2 




1-2 


2 


98 












1-2 


2 


99 


1 - 2 - 3 -S 




1-2 


4-5 


i- 2 - 3-5 


1 


1 - 2 - 3-5 


100 


1-2-3 




1-2 




1-2-3 


1-2 


1-2 


131 












4 





1 - Total E.M.R. Group 

2 - Male E,M,R, Group 

3 - Female B.M.R. Group 

4 - Total Normal Group 

5 - Male Normal Group 

6 - Female Normal Group 
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APPENDIX P-8 



SUI#IARY OF NUMBER OF CORRILATION COEFFICIENTS 
(of 80 predictors with 7 criteria) 

STATISTICALLY SIGNIFICANT AT THE .05 LEVEL OF CONFIDENCE BY GROUP 



GROUP r . 05 VARIABLE 







151 

A— SR 


152 

V - SR 


153 

A - ST 


154 

V - ST 


155 

A - SS 


156 

AV - S 


157 

COlffi. 


1. Total EOT 


.107 


8 


10 


9 


14 


14 


li 


19 


2* Male EMR 


.113 


10 


7 


7 


10 


9 


8 


16 


3* Female EOT 


.273 


7 


3 


8 


0 


7 


8 


4 


4* Total Normal 


.094 


4 


5 


6 


13 


3 


8 


8 


5. Mala Normal 


.125 


6 


6 


5 


8 


8 


7 


10 


6. Female Normal 


.138 


5 


4 

- - 


1 


0 


6 


1 


7 



Number of Variables by Groups 



1. 


Significant 


Correlation 


12 


16 


2. 


Significant 


Correlation 


14 


12 


3. 


Significant 


Correlation 


— 


6 


4. 


Significant 


Correlation 


— 


2 


5. 


Slgnlficf nt 


Correlation 


— 


— 


6. 


Significant 


Correlation 







Total 26 34 



216 
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APPENDIX Q 



I. Partial Correlations 



II. Partial Correlation Tables: 



Appendix Q1 



Appendix Q2 



Appendix Q3 



Appendix Q4 



Appendix Q5 



Appendix Q6 



Appendix Q7 



Appendix Q8 



Appendix Q9 



Appendix QIO 
Appendix Qll 



Appendix Q12 



Appendix Q13 



Partial Correlations-Total EMR, State Reported 
Accidents (Variable 153) as Criterion Variable 

(Variable. 2 in 12.3) 

Partial Correlatlons-EMR Males, State Reported 

Accidents (Variable 153) as Criterion Variable 
(Variable 2 in 12.3) 

Partial Correlations-EMR Females, State Reported 

Accidents (Variable 153) as Criterion Variable 
(Variable 2 in 12.3) 

Partial Correlations-Total Normal, State Reported 
Accidents (Variable 153) as Criterion Variable 

(Variable 2 in 12,3) 

Partial Correlations-Normal Males, State Repoi'ted 

Accidents (Variable 153) as Criterion Variable 
(Variable 2 in ^12.3) 

Partial Correlations-Total Normal, State Reported 

Violation (Variable 154) as Criterion Variable 
(Variable 2 in ^12.3) 

Partial Correlations-EMR Females, State Reported 
Accidents or Violations (Variable ].56) as Criterion 
Variable (Variable 2 in 12.3) 

Partial Correlations-Total EMR, Combined Accidents 
and Violations, Self and State (Variable 157) as 

Criterion "'Variable (Variable 2 in 12,3) 

Partial Correlations-EMR Males , Combined Accidents 
and Violations, Self and State (Variable 157) as 
Criterion Variable (Variable 2 in 12.3) 

Partial Correlations-Female EMR, Combined Accidents 
and Violations, Self and State (Variable 157) as 
Criterion Variable (Variable 2 in 12.3) 

Partial Correlations-Total Normal, Combined Accidents 
and Violations, Self and State (Variable 157) as 
Criterion Variable (Variable 2 in 12.3) 

Partial Correlations-Normal Male, Combined Accidents 
and Violations, Self and State (Variable 157) as 
Criterion Variable (Variable 2 in 12.3) 

Partial Correlations-Normal Females, Combined 
Accidents and Violations, Self and State (Variable 
157) as Criterion Variable (Variable 2 in 12.3) 
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Combined Accidents and fiolations. Self and State (Variable #157) as Criterion Variable 

(Variable 2 in ^12.3) 
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Partial Correlations - E.M.R. Males 

Combined Accidents and Violations, Self and. State {Variable 157) as Criterion Varia.ble 

(Variable 2 in. ’^12.3) 
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Partial Correia tion.s - Total 'Normal 

Com'b in.e d Acc ide n t s and V'io I a t: io'os j Se '1 f and. S t a t e ('Variafj le 1 5 7 ) as Gr i t.e r ion ¥a. riab le 

(Variable 2 in ^'12.3) 
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Combiaed Accidents and Violations,, Self and State (Variable 157) as Criterion Variable 

(Variable 2 in. ^12. 3) 
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